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TO 

THE SIXTH EDITION 



TwENTT-THBEB YEABS having elapsed since the publica- 
tion of the fifth edition of this work, numerous alterations 
have now been found necessary. Nearly all the chapters 
have beto re-written, and several additions have been made 
to their number. The chapter on the chemistry of the urine, 
with which former editions commenced, has now been omit- 
ted; the subject being too extensive to admit of suitable 
treatment in a work like the present In its place will be 
found chapters on the anatomy and physiology of the blad- 
der and prostate, and on the methods of examining those 
organs. 

The importance of the preventive treatment of calculus 
being now fully recognized, an attempt has been made to 
give as complete an account as possible of the causes to which 
stone-formation is due, and of the conditions under which it 
takes place. Numerous facts relating to the prevalence of 
calculus in several parts of the world and imder various con- 
ditions of life, etc., will be found in the chapter on the causes 
of stona 

The invention, by Dr. Bigelow, of a method for the rapid 
removal of a calculus from the bladder, without the risks 
attendant upon the use of the knife, bids fair to create a 
complete revolution in the doctrines hitherto current with 
regard to lithotrity, and in the mode of performing that oper- 
ation. The advantages of withdrawing all the fragments of 
a calculus at one sitting must be obvious to every surgeon 
who is willing to recognize progress, and to Dr. Bigelow is 
due the credit of having discovered a method by which those 
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advantages may be obtained without undue risk to the pa- 
tient. The method, however, is still, to some extent^ upon 
its trial. Its applicability, as a general rule, to all cases 
suitable for ordinary lithotrity seems, indeed, fully demon- 
strated; the limits of its range for cases of large calculi have 
yet to be determined. The chapter on lithotrity in the pres- 
ent work refers to the operation as practised before the in- 
troduction of the method in question, to an account of which 
a separate chapter has been devoted. This arrangement has 
been adopted in order that the reader may observe the differ- 
ences between the two operations, and also because many 
of the details connected with ordinary lithotrity belong, as a 
matter of course, to Dr? Bigelow's method. 

The editor takes this opportunity of thanking his 
friend. Dr. T. P. Smith, of Reigate,for his aid in thrf revision 
of this work, particularly in collecting references from numer- 
ous German and French authors. Care has been taken to 
acknowledge the various sources whence information has 
been derived, and the editor trusts that the additions and 
alterations that have been made will enhance the value of 
the book as a practical guide to those who may consult its 
pages. 

17 Habley Street, Cavendish Squabs : 
December, 1880. 
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THE BLADDER AND PROSTATE GLAND. 



CHAPTER I. 

GENERAL ANATOMICAL AND PHYSIOLOGICAL CONSIDERATIONS. 

The nrinaij bladder is the musculo-membranous receptacle which 
receives the urine as it escapes from the ureters, and from which it is 
discharged at certain intervals. The bladder, in the adnlt, is more or 
less rounded in shape, and is situated in the pelvic cavity, immediately 
behind the pubes ; in the young subject it is pyriform, and lies chiefly in 
the abdomen. It is the only cavity in the* bod jr which fulfils the con- 
ditions of a perfect reservoir. It admits of considerable dilatation, thus 
accommodating itself to the quantity of fluid which is constantly trickling 
into it, regurgitation being prevented by the peculiar manner in which 
the ureters terminate. The aperture for the discharge of the fluid is 
ordinarily closed, and as a general rule the influence of the will is required 
to open it ; but when, under certain circumstances, urine accumulates, 
and the distention becomes such as to threaten rupture of the coats of 
the organ, the muscles guarding the aperture of exit usually become 
relaxed, and an outflow takes place by which the integrity of the recep- 
tacle is preserved. 

The bladder varies in size and shape according to the degree of dis- 
tention: when contracted, it is of a triangular form, and is almost hidden 
in the pelvic cavity. When moderately full it becomes roundish, but 
when completely distended it assumes an ovoid shape, with the larger 
part directed towards the rectum in the male and the vagina in the female, 
and the smaller end towards the abdominal wall, and it is slightly curved 
over the anterior part of the pelvis as it projects above the bone. A line 
prolonged througn its centre would touch the end of the coccyx, in one 
direction, and a point on the abdominal wall in the other direction, some- 
where between the umbilicus and pubes, accoi*ding to the degree of dis- 
tention. In a condition of moderate distention its measurements average 
four inches and a half in a vertical direction, three and three-quarters 
from side to side, and three inches from before backwards. Its average 
capacity is from fifteen to twenty-five ounces. In an exceptional state of 
distention the bladder may reach the umbilicus, or even extend above it, 
and may be mistaken for a tumor of another kind. 

Various other circumstances affect the size of the bladder — ^it is large 
in the foetus, and relatively larger during early life than in adult age. It 
is larger in persons who are accustomed to retain their urine for long 
period than in those of opposite habits. Hence it happens that the 
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bladder in the female is often larger than that of the male subject, but 
in the normal coadition, according to Luschka, Henle, and Sappey, it is 
decidedly smaller than that of the male. The size of the bladder is, of 
course, influenced by various pathological conditions ; thus whenever any 
obstacle to the escape of urine through the urethra has existed for any 
lenffth of time, the bladder becomes more or less dilated, and may, under 
such circumstances, contain as much as eight or ten pints of urine, and 
mechanically^ impede the respiration, and the circulation through the 
abdominal veins. On the other hand, the bladder's capacity may undergo 
diminution, as frequently happens in cases of hypertrophy, chronic 
catarrh, and in calculous and fungous disease. Its cavity may be also 
encroached upon by tumors connected either with itself or with other 
pelvic or abdominal organs. Its walls vary in thickness according to the 
*fitate of distention, measuring under varying conditions "in this respect 
from 2 to 15 millimeters. 

The bladder is in relation anteriorly with the triangular ligament of 
the urethra, the sub-pubic ligament, and the symphysis and body of the 
pubis, and, when distended, with the lower part of the anterior wall of 
the abdomen. It is attached to these parts by loose areolar tissue, and to 
the bones by two strong bands of the recto-vesical fascia called the 
anterior true ligaments. Posteriorlv it is in contact with the rectum in 
the male, and with the uterus in the female. From its summit there 
arises the urachus, a remnant of fostal life, and connecting it with the 
umbilicus; below and anteriorly the bladder is continuous with the 
urethra, the commencement of which is encircled by the prostate in the 
male. The bladder is kept in position by its connections with neighboring 
parts, by the anterior true ligaments above referred to, by other portions 
of the same fascia forming the lateral true ligaments, and by folds of 
peritoneum called /aba ligaments. The obliterated hypogastric arteries, 
the ureters, and the urachus also assist in supporting tne bladder. The 
anterior and lower portions are those which are most firmly connected 
with the adjoining parts. 

The bladder presents for examination an external and an internal 
surface. The external surface is convex, but somewhat irre^lar, the 
convexity being most marked posteriorly and above ; the anterior aspect 
and base are flattened. For purposes of description the external suidfaoe 
mav be divided into an anterior and posterior region, a summit, base, 
and two lateral regions. 

The anterior region is bounded below by the anterior true ligaments 
and the upper part of the urethral oriflce, and above by the place of 
attachment of the urachus, while at the sides it is continuous with the 
lateral regions. In the empty state of the bladder this region is alto- 
gether free from peritoneum, and corresponds to the symphysis and bodv 
of the pubis, and to the fascia covering the obturator muscles on both 
sides, being attached to these parts by loose cellular tissue. Numerous 
veins course over it in a direction obliquely downwards and inwards, and 
form a trunk, which traverses the quadrilateral space bounded by the 
anterior ligaments, and empties itseli into the dorsal vein of the penis. 
To this region are attached the anterior true ligaments, two bands of the 
recto-vesieal fascia extending between the bladder and the body of the 
pubis. These ligaments are in relation below with the upper surface of 
the prostate, and the quadrilateral space of which they form the lateral 
boundaries is occupied by a thin fibrous membrane which is traversed by 
the anterior vesical veins. In the operation suggested by K. Yoillemier^ 
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of pnnctnring the bladder below the pubis, the trocar would be plunged 
through this membrane. 

When the bladder is distended, the relations of its anterior surface 
become considerably modified. It rises above the level of the symphysis, 
and comes into contact with the posterior aspect of the recti muscles 
covered by the fascia transversalis, and, in an extreme state of distention, 
the summit of the bladder may reach as hish as the umbilicus. Under 
such circumstances the anterior surface of the bladder becomes much 
increased in size, and only a portion of it is covered by peritoneum; the 
bladder can therefore be punctured above the pubis without wounding 
the serous membrane. The space that is left uncovered by the peritoneu m 
varies considerably, but it may be taken on an average to extend one and 
a half or two inches above the symphysis pubis, when the bladder is much 
distended. Formerly it was supposed that the uncovered spi^ce far 
exceeded this measurement, the idea being that the urachus kept back 
the peritoneum and prevented it from descending into the space between 
the distended bladder and the abdominal wall. But insomuch as the 
urachms possesses a considerable amount of elasticity, it permits the 
peritoneum to form a cul-de-sac of varying depth in front of the bladder, 
the summit of which as it rises in the abdomen gradually recedes from 
the wall of that cavitv, being at a distance from it of nearly one inch 
when the organ is fully distended. The various operations that may be 
performed on this part of the bladder are described in the chapter on 
retention of urine. 

The posterior surface of the bladder is entirely free, and covered 
everywhere by the peritoneum, which in the male subject is prolonged 
also for a short distance upon the base of the bladder. When tne bladder 
is emptv this surface is more or less flattened. It rests against tlie middle 
piece of the rectum in the male and the uterus in the female, but is 
generally more or less separated from these parts by convolutions of the 
small intestine. The distance between the integuments and the cul-de- 
sac which the peritoneum forms behind the bladder varies according to 
the state of distention of the latter organ. When the bladder is empty, 
the border of the cul-de-sac is rather more than two-fifths of an inch 
from the base of the prostate, and about two inches and a quarter from 
the anus. Both measurements increase as the bladder becomes distended, 
but the distance between the anus and the recto-vesical cul-de-sac never 
exceeds three and a half inches. The sides of the cul-de-sac are bounded 
by the posterior false ligaments, the folds of peritoneum which pass in 
the male along the sides of the rectum to the posterior and lateral aspects 
of the bladder. In the female, these posterior folds pass forwards from 
the sides of the uterus, and are comparatively small. A few smooth 
muscular fibres have been discovered in these posterior false ligaments. 

The summit, apex, or superior fundus of the bladder is rounded, and, 
considered as a region, varies in size according to the state of distention 
of the organ. When the bladder is empty, the summit is represented by 
the point to which the urachus is attached, and is applied against the 
posterior aspect of the symphysis pubis. As the bladder becomes dis- 
tended, its apex gradually leaves the abdominal wall, and comes into 
contact with the convolutions of the small intestine, and when the dis- 
tention is very great the summit may rise above the level of the umbilicus. 
Attached to the summit in the median line is a ligamentous cord, the 
urachus, which passes upwards between the linea alba and the peritoneum 
to reach the umoilicus, where it becomes blended with the dense fibrous 
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tifisne of tlist part. The urachus in early foetal life forms a tnbnlar 
communication Detween the bladder and the allantoisy and towards tlic 
sixth or seTenth month its cavity commences to undergo obliteration at 
its allantoic end. The abdominal portion is often permeable at birth, at 
least in a portion of its extent, and in adult life it often preseryes, 
according to Luschka, vestiges of its original condition in the form of a 
long interrupted cavity with irregularities and dilatations lined with 
epithelium similar to that of the bladder, and sometimes communicating 
by a fine opening with the vesical cavity. Urinary fistuln at the 
umbilicus, caused by the persistent permeability of the urachus, have 
been observed by Dupuytren, Breaud, Mr. Paget of Leicester, and others, 
and calculi have been sometimes found in its canal. The urachus is com- 
posed of fibrous and elastic tissue, mixed at its base with some Emooth 
muscular fibres which are prolonged upon it from the bladder. 

The base of the bladder is a very important part of the organ from a 
surreal point of view. Its relations are different in the male and female 
subject. 

In the male it is triangular in shape, and comprises that portion of 
the organ which is bounded at the sides by the lateral regions, in front 
bv the base of the prostate, and posteriorly by the cul-de-sac formed by 
tne recto-vesical fold of peritoneum, which, however, generally covers a 
small portion of the margin of the surface. Behind the prostate are 
the vesiculse seminales and the vasa deferentia. The former are external 
to the latter ; they are directed inwards and forwards, their greatest 
distance from each other at their posterior extremity being about two 
and a half inches, while in front they approach closely towards each 
other as they enter the prostate. Each has a vas deferens on its inner 
side, so that a triangular space is formed, its base directed backwards, its 
apex toward the prostate, and its sides bounded by the vasa deferentia 
and vesiculss seminales. This space varies in size according as the blad- 
der is distended or the reverse. When the bladder is empty, the vesiculsB 
seminales fall back upon the sides of the rectum, and are distant from 
each other about two inches and a half. When the bladder is distended, 
they approach each other, and the base of the triangle which they limit 
does not exceed two inches. The base of the bladder is directea back- 
wards as well as downwards, and rests upon the second portion of the 
rectum, to which it is adherent by dense fibro-areolar tissue. In the 
trian^lar space the bladder may be punctured from the rectum without 
injuring the peritoneum. 

In tne female the base of the bladder is of less extent, and docs' not 
reach so far back in the pelvis ; it is separated from the rectum by the 
vagina and neck of the uterus. This part of the bladder adheres to the 
vaffina, but its relations differ according to the state of distention. 
When empty the base rests almost entirely upon the superior portion of'^ 
the vagina and the neck of the uterus. Above this surface the peri-^ 
toneum forms numerous folds, more marked in the median line, between 
the bladder and the uterus. When the bladder becomes distended, its 
fundus enlarges in the antero-posterior direction, covers the upper 
portion of the vagina and the neck of the uterus, and even reaches the 
junction of the neck with the body of the womb. The peritoneum is 
thus raised and its folds effaced. Thus all that portion of the anterior 
wall of the uterus which is situated between the reflexion of the vaginal 
mucous membrane over the neck of the organ and of the peritoneum 
over its anterior aspect comes into relation with the fundus of the 
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bladder. ' The parts are connected together by loose cellular tissue. The 
uterine arteries give off small branches to the bladder which run along 
the sides of the yesico-yaginal septum. The ureters open into the blad- 
der on each side of this septum. These tubes have a longer course in 
the pelvis of the female than in that of the male, and run along the sides 
of the cervix uteri and upper part of the va^na before reaching the 
bladder. The relations of the base of the bladder in the female are of 
considerable importance, inasmuch as yesico-vaginal fistulas involve this 
part of the or^n. 

The lateral regions of the bladder, when it is distended, are rounded 
and prominent, but when the viscus is empty, and flattened from before 
backwards, the sides are represented by Qurved edges. They are covered 
above and posteriorly by peritoneum, but below they are in relation with 
the levator ani muscle on each side, covered by the pelvic fascia. The 
bladder is connected with this fascia by means of a quantity of loose 
cellular tissue, which in the female is continuous with that of the broad 
ligaments. Each side of the bladder is crossed obliquely along its upper 
part by the obliterated hypogastric artery, which is connected posteriorly 
with the superior vesical ai*tery, and passes forwards and upwards to the 
umbilicus, joining the urachus above the summit of the bladder. Above 
and behind this cord the side of the bladder is covered with peritoneum. 
Grossing it lower down, in a direction from before backwards and down- 
wards, 18 the vas deferens, which turns over the obliterated hypogastric 
artery and passes upon the inner side of the ureter to the under part of 
the bladder. The lateral true ligament on each side is a broad expansion 
from the recto- vesical fascia, and is fixed to the lateral part of the pro- 
state gland at the upper border and to the anterior and lower part of the 
side of the bladder, where it is prolonged forward on the veins which 
cover the {)rostate, and is firmly adherent to the capsule of that organ 
except at its base, where an angular furrow, occupied by large veins, 
exists between the prostate and bladder. 

The term "neck of the bladder*' is one which has been employed in 
a very indefinite manner by anatomists in general. It is used by some 
to designate simply the vesical orifice of the urethra, and by otners to 
include also the prostatic portion of the canal. Dr. Mercier describes 
an anatomical and a surgical neck, and, following his example, the former 
may be defined as consisting of the orifice leading into the urethra, while 
the surgical neck of the bladder may be considered to include the pro- 
static portion of that canal. The urethral orifice has a well-defined 
border, and is in both sexes the lowest part of the bladder" when the 
body is in the erect position; it lies at the angle of meeting of the base 
and the anterior surface. It was formerly believed that the base or fundus 
was the lowest part of the bladder in the adult male, and hence the origin 
of the term. The inferior position of the urethral orifice was supposed 
to be peculiar to women and children, while in the male subject the 
base of the bladder was stated to form a pouch the bottom of which was 
lower than the neck of the organ. This, however, is not the case, as will 
appear fr9m a consideration of the following circumstances. ''The 
symphysis pubis is placed very obliquely; the ischial tuberosities are little 
lower than the inferior margin of the symphysis pubis, and the triangular 
ligament is therefore almost horizont^; tne lower part of the sacrum and 

' Mercier, Anatomie et Physiologie de la Vessie, p. 80. 
< Quain's Anatomy, dth edition, vol. ii, p. 422. 
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the coccjrx are nearly vertical, being only slightly curved forward, and 
the tip of the coccyx is on a somewhat higher level than the inferior 
margin of the symphysis pnbis ; the curve and position of the rectum 
are determined by those of the sacrum and coccyx, until it passes in front 
of the coccjTx, when it turns vertically downwards ; the prostate gland, 
situated entirely on the upper or interior side of the triangular ligament, 
rests on the last turn of tne rectum, and the base of the bladder is in 
contact with the rectum above that place." (Quain. ) 

The neck of the bladder is the most muscular part of the organ, and is 
closely enveloped by the prostate gland, into the oase of which it enters 
at the junction of the anterior one-fourth with the posterior three-fourths 
of the gland, the larger portion of which is, therefore, situated behind 
the vesical neck. The so-called third lobe of the prostate intervenes 
between the neck of the bladder and the spot where the vasa deferentia 
enter the gland. When enlarged it projects upwards behind the orifice 
of the urethra, and mechanically impedes the escape of urine. Ante- 
riorly the neck of the bladder corresponds to that portion of the prostate 
which is situated above the canal of the urethra, to the anterior liga- 
ments of the bladder, and to the posterior aspect of the symphysis 
pubis. It is covered by numerous veins. Laterally the neck of the 
bladder corresponds to the lateral portions of the prostate, to the pubo- 

f prostatic aponeurosis, and to the anterior fibres of the levator ani muscle, 
n the female, the neck of the bladder is nearer to the symphysis pubis in 
front, while posteriorly it is applied to the anterior wall of the vagina. 

The anatomical neck of the bladder is formed by the circular ring of 
fibres at the junction of the urethra with the body of the or^an. The 
function of these fibres is to permit the accumulation of urine and to 
prevent its escape, except under the infiuence of the will. Very varying 
accounts are given of the sphincter vesicae by different anatomists. 
According to bappey, the sphincter has the form of a large ring which 
embraces the neck ox the bladder and all the posterior half of the pros- 
tatic portion to the urethra. Its external surface corresponds below and 
on each side to the prostate, to which it adheres closely and without any 
line of demarcation ; above, it is covered by the anterior longitudinal 
fibres of the bladder, which cross it at a right angle, and are closely 
united to it. By its internal surface, it is in relation with the longitudi- 
nal fibres of the urethra and urethral mucous membrane. Above, it is 
continuous with the muscular fibres of the bladder ; below, it reaches 
the posterior extremity of the verumotanum. It is from ten to twelve 
millimeters in breadth, and three or four in thickness at the neck of the 
bladder, but it becomes thinner as it passes forward. On the internal 
surface, the anatomical neck of the bladder appears as an auricular 
orifice, bounded by a fold of mucous membrane. This opening will 
admit the little finger. It becomes much altered in shape by enlarge- 
ment of the prostate. The vesical orifice is situated about an inch and 
a quarter behind the symphysis pubis, and four-fifths of an inch above a 
line drawn from the coccyx to the under part of the symphysis. 

The surgical neck of the bladder includes that portion of the urinary 
passage which extends from the anatomical neck of the organ to the 
membranous portion of the urethra. Its termination anteriorly corre- 
sponds to the ajiex of the prostate. The surgical neck of the bladder, 
tnerefore, thus considered, is the prostatic portion of the urethra. This 
part of the canal is about fifteen lines in length; it is wider in the middle 
than at either end; its normal diameter is twelve millimeters, and it 
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may be dilated to fifteen or sixteen millimeters, but it gives way if the 
dilatation is carried beyond this point. It is, however, more dilatable 
thui any other part of the urethra. Its axis describes a curve witli the 
concavity directed upwards and forwards ; this curve is slight in young 
subjects^ but increases with age. The walls of the canal are in close 
apposition, one being anterior and the other posterior. The canal tra- 
verses the upper part of the prostate, so that it has much more of the 
gland below it than above. 

Its lining membrane is continuous with that of the bladder, and is 
thrown into longitudinal folds. On the floor of the canal is a narrow 
median ridge, from twelve to fourteen millimeters in length, rounded 
posteriorly, and more acute at its anterior or lower end ; this is the crest 
of the urethra, and it is also called the verumontanum or caput gdllino 
ginis. At the fore part of this crest is a depression, within the margins 
of which are situated the openings of the ejaculatory ducts. On each 
side of the crest is a longitudinal groove, the prostatic sinus, into which 
the prostatic ducts open. Behind the crest, a slight elevation is contin- 
ued backward through the neck of the bladder, into the uvula vesicsd. 
The mucous membrane is covered by a flat laminated epithelium ; it has 
on its outer side a layer of longitudinal muscular fibres, and |;hese again 
are covered by circular fibres which are more marked above. A second 
layer of longitudinal fibres separates these latter from the substance of 
&e prostate gland, which has on its outer side interlacing muscular 
fibres and a close plexus of veins. 

The thickness of the walls of this canal is a point of considerable 
importance, and it has been carefully studied by Mercier and others. 
According to Mercier, the median anterior measurement of the structures 
which form the wall amounts to five millimeters, the median posterior to 
seventeen, the transverse to fifteen, and the oblique (downwards and 
outwards), to twenty-three millimeters. Senn, of Geneva, gives nearly 
the same measurements. Making allowance, therefore, for the size of 
the instrument employed for extraction, it follows that an incision out- 
wards and downwards through the substance of the prostate will allow a 
calculus of only two centimeters (or four-fifths of an inch) in thickness 
to pass without dilatation of the opening. In Dupuytren's bilateral 
operation, room is gained for the passage of a calculus thirty-six milli- 
meters in diameter. 

The internal surface of the bladder is lined by a mucous membrane, 
the color of which varies with age, being pale bluish in the youn^ sub- 
ject, grayish red or ashy-gray in the adult, and of a deeper snade in old 
age. In the child the walls are perfectlv smooth, but with age the 
muscular fibres often become hypertrophiea, and project into the blad- 
der, giving its internal surface a reticulated appearance. When this 
condition is very marked, the bladder is said to be '^ fasciculated'^ {yeasie 
A colonnes of tne French). The mucous membrane is moulded over the 
muscular ridges, and sinks into the depressions between them, giving 
rise to a number of more or less distinct sacs. The bladder thus affected 
is said to be '^sacculated" (^vessie & cellules of the French). When the 
bladder is empty, the anterior and posterior aspects of its internal sur- 
face are in contact ; the lateral surmces, under these circumstances, are 
simply borders. 

The internal surface presents at its lower part three orifices, placed in 
Hxe form of a triangle — ^two posterior, those of the ureters, and one 
anterior, that of the urethra. Immediately behind the latter is the 
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smooth txiangnlor surface, having its apex turned forwai*d, and differing 
from the rest of the internal surface in presenting no rugae. This 
surface is cidled the trigone ; at its posterior angles are the orifices of 
the ureters. The triangle is nearly equilateral, and each of its sides 
measures about an inch and a half. In some bladders there is a slight 
elevation of the mucous surface extending from the internal orifice of 
the urethra to the base of the trigone. This has been termed the uvula 
vesica {luette vesicals of the French^. This elevation exists, though in a 
slighter degree, in the female, and is therefore not due to the presence 
of the prostate. The ureters run obliquely through the coats of the 
bladder for about three-auarters of an inch, and open on its inner 
surface by two narrow ana slit-like opening, distant about an inchfind 
a half from one another. Between these orifices, there extends a curved 
elevation, having the convexity forwards, and due to a subjacent muscu- 
lar band, which joins them to each other, and to the neck of the bladder. 
From opposite the middle of the elevation, the uvula projects forwards 
towards the neck of the bladder. The uvula is slightly in advance of 
the middle lobe of the prostate, and ma^ be traced through the urethral 
orifice, which, when normal, it may assist to close. It is produced by 
a thickening of submucous tissue. Behind the posterior border of the 
trigone, the base of the bladder is somewhat depressed, and to this por- 
tion the term has-fond has been given by the French. When the median 
portion of the prostate is enlarged, this depression becomes more marked, 
and under such circumstances it is the favorite spot for the lodgment of 
calculi, which often take the shape of the fossa. The bas-fond increases 
in size with the development of the prostatic enlargement and the decreas- 
ing energy of the muscular coat. Its presence favors accumulation of 
urine, which by its decomposition tends to produce cystitis. 

The orifice of the urethra is situated at the apex of the triangle. It 
is, as stated above, the lowest portion of the bladder in both sexes ; its 
shape varies according to age. In children and adults it is circular in 
form, and has puckered margins ; in old age it is often more or less 
irregular, the alteration being due to distortion of its inferior margin, as 
a result of prostatic hypertrophy, or of hypertrophy of the muscular 
tissue of the uvula vesicae. Under these circumstances the neck of the 
bladder loses its circular form, it becomes triangular, radiated, crescen- 
tic, or semicircular, and at the same time an oostacle is caused to the 
passage of a catheter. The urethral orifice is habitually closed, and 
some amount of force is required to open it. 

The diameter of the neck of the bladder, and the extent to which it 
may be dilated are points of considerable importance. Deschamps,* 
quoted by Mercier, gives the diameter of the urethral orifice, when 
dilated to its fullest extent, at 16 millimeters ; the circumference, there- 
fore, is 48 millimeters. This measurement has been confirmed by other 
anatomists ; but in estimating the size of a calculus which could be 
extracted without laceration, it is necessary to make a subtraction, on 
account of the instruments employed. According to Deschamps, also, 
the apex of the prostatic portion of the urethra is less dilatable than the 
vesical orifice of the urethra. Dolbeau, the advocate of perineal lithot- 
rity, maintains that the dilatability of the neck of the bladder has gen- 
erally been overestimated; and some experiments have been made, 
which show that such supposed dilatation always causes more or less 

' Mercier, loc. cit, p. 58, 
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laceration. Dolbeau, however, affirms that, by means of his dilator, the 
neck of the bladder can, in the healthy adalt, be dilated up to a diame- 
ter of twenty millimeters without causing laceration ; beyond this, the 
prostate and urethra are torn. His dilator expands to twenty millime- 
ten, and his largest lithoclast can bo passed through an opening having 
this diameter. 

The walls of the bladder are composed of a serous investment, which 
forms an incomplete covering; of a muscular coat disposed in three 
layers, and of a mucous membrane separated from the muscular coat 
by dense and abundant connective tissue. The serous investment facili- 
tates the movements of the bladder upon adjacent organs ; the function 
of the muscular coat is to retain and discharge the contents of the 
bladder, while the mucous membrane protects the other coats from con- 
tact with urine. 

The serous or peritoneal coat does not form a complete investment. 
It covers the whole of the posterior aspect of the organ, a portion of its 
sides and of its anterior aspect. When the bladder is empty, however, 
its anterior aspect is uncovered by peritoneum ; when the organ is much 
distended, the serous membrane forms a cul-de-sac in front extending 
for a variable distance, but always leaving uncovered a certain portion 
above the pubes. 

The muscular coat is composed of fibres uniting to form rounded 
fasciculi, separated by sheaths of connective tissue. The fasciculi are 
arranged in tolerablv definite layers, the fibres of the most external layer 
being more er less longitudinal, those of the next being disposed in a 
circular direction, while still more internally, according to some authors, 
there is a layer of delicate longitudinal fibres. The muscular arrange- 
ments of the bladder have been especially studied by Ellis ^ and Petti- 
S-ew ;' but the variation in the disposition of the fibres is, according to 
bersteiner,' so ^reat that it is impossible to give minute details respect- 
ing the course ox the muscles, any minute description being applicable 
only to the individual specimen. The external fibres, however, which 
are longitudinal, are well marked towards the vertex of the or^n, and 
taken together, they constitute the detrusor urines muscle. The circu- 
lar fibres on the other liand are most marked at the neck of the organ, 
where they form a complete ring, the svhincter vesica. Pettigrew 
describes the fibres of the cervix as traceaole into the verumontanum, 
which he believes to act as a valve to the urethra, falling down into the 
tube and obstructing it when the muscular coat of the bladder is not 
acting, and raised up so as to stand erect in the middle line, and thus 
allowing the urine to fiow past it, when the fibres contract. Mercier 
believes that the longitudinal fibres have a double action : they force the 
urine towards the neck ot the bladder, and open the orifice and keep it 
dilated while micturition is goin^ on. Certain fibres extending between 
the opening of the ureters and the neck of the bladder have been called 
the muscles of the ureters. They have been described as originating 
behind the orifices of the ureters, and converging at the back part of the 

Srostate, into the middle lobe of which they are inserted by means of a 
brous process. Sir Charles Bell, who described them, supposed that 
during the contraction of the bladder they served to retain the oblique 
direction of the ureters, and so to prevent the reflux of urine into them. 

"Medioo-Chirurgical Trans., 1856. * Philosophical Trans., 1866. 

* Strieker's Manual of Human and Comparative Histology, New Syd. Soc 
Translation, vol. ii, p. 127. 
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The mncons membrane of the bladder is continuous above with that 
lining the ureters, and in front^tnd below with that of the urethra. It 
is loosely united to the muscular coat by means of submucous connec- 
tive tivue, and in the empty state of the bladder is thrown into numer- 
ous folds, except at the triangular area, at the ba^e, where it is always 
more even. The membrane is soft and smooth to the touch ; its color, 
as above mentioned, varies with age. The mucous membrane is pro- 
vided with numerous small racemose glands, most abundant- near the 
urethral orifice, and lined with columnar epithelium. The epithelium 
of the mucous membrane is arranged in several layers, the cells of each 
of which present marked differences. Those of tne most internal strata 
are lar^ and irregularly spheroidal or polyhedrio in shape, the most 
superficial being somewhat flattened. Their under-surface presents a 
concavity which is, as it were, moulded over the rounded ends of the 
next layer, the cells of which are pjrriform in shape, with the broader 

Sortion directed towards the surface. The lower end of these cells, 
irected towards the deeper tissues, forms a long and unbranched process 
of varying length, which is received among smaller rounded irregularly 
shaped cells, forming the deepest layer, and filling up the intervals 
between the prolongations. The processes of the pyriform cells appear 
to terminate in the superficial layers of the submucous connective tissue. 
There are no villi on the surface of the mucous membrane. 

One of the most interesting questions connected with the physiology 
of the bladder is that which refers to the capacity for absorption possessed 
by its mucous membrane. Sir Henry Thompson ' states that the mucous 
membrane in question appears to have no absorbing power, and he cites 
an experiment of his own in which four drachms of Li<][. opii sed. were 
injected into the bladder of a patient with chronic cystitis, without pro- 
ducing any of the local or general effects of opium. Such an experiment, 
however, taken by itself, proves only that absorption did not occur in this 
particular case, a result which might very possibly be due to the advanced 
condition of disease which affected the mucous membrane. It is, indeed, 
only on some such hypothesis as this that the varying statements of experi- 
menters can be reconciled ; and in estimating the value of the experiments, 
it is necessary to distinguish between those in which the absorption 
might have taken place by the mucous membrane of the urethra and 
those in which such a possibility was excluded. The absorbing power of 
the urethra appears to be admitted on all hands, and the experiments of 
Messrs. Jolyet and Ailing" show that this power may be very great when 
the bladder possesses little or none. These observers introduced a cath- 
eter into a dog's bladder, and then opened the abdomen and placed a 
ligature round the urethra close to the neck of the bladder. Tne urine 
was then drawn off, and the condition of the pupils carefully noticed. 
Five centigrammes of atropine dissolved in water were then carefully 
injected into the bladder ; an hour was allowed to elapse, during which 
time the pupils were constantly watched. No dilatation was manifested. 
The catheter, its end being sealed, was then withdrawn from the bladder, 
and only its extremity allowed to remain within the urethra. A ligature 
was placed round the meatus, and pressure made with the fingers on the 
bladder. The fluid was thus forced into the urethra, and in five minutes 
the pupils beffan to dilate. Five minutes afterwards the dilatation was 

complete. M; Ailing also injected a solution containing five centi- 

- ■ — — ^— ^^^^ 

I Clinical Lectures on Diseases of the Urinary Organs, 6th ed., p. 802. 
> Mercier, loo. cit., p. 72. 
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grammes of hydrochlorate of niorphia into his own bladder, and experi- 
enced no effect. He subsequently introduced into his urethra a small 
bougie smeared oyer with ointment of morphia, and soon experienced the 
chaFacteristic effects of that drug. 

Iodide of potassium has been employed for similar experiments by 
M. Demarquay. In eight out of sixteen cases, iodine could be detected 
in the saliva, out not unti] seyeral hours had elapsed. In the remaining 
eight there was no cyidence of absorption. All nis patients were suffer- 
ing from stricture of the urethra, and as in such cases the mucous mem- 
brane of the bladder is generally in a more or less unhealthy condition, 
Messrs. Jolyet and Ailing, commenting on these and similar experiments, 
adyanced the opinion that in the cases in which absorption took place 
there was erosion of the mucous membrane, and that where there were 
no signs of absorption the membrane in question was sound, and they 
belieye that in all cases the absorption or non-absorption of substances 
injected is dependent upon the condition of the mucous membrane. 

Another experimenter. Dr. Mercier of Neuchatel, who has paid con- 
siderable attention to this subject, belieyes that in a perfectly sound con- 
dition the mucous membrane of the bladder possesses yery*little absorbing 
power, and that when absorption takes place it is because the vesical 
epithelium has undergone more or less desquamation, the degree of 
absorption being in proportion to the changes that have occurred. In 
this manner he attempts to explain the conflicting results of various 
experiments. He also thinks that the urethral mucous membrane, when 
iniact, has no more power of absorbing than that of the bladder, and 
that the reason why absorption appears to occur so readily in the case of 
the former membrane is because the passage of a catheter and the disten- 
tion of the urethral canal cannot fail to proauce erosion of the epithelium. 
He cites the case of a woman, suffering from hysterical retention of urine, 
into whose bladder, apparently quite normal, one centigramrSe of hydro- 
chlorate of morphia was injected, and produced the usual effects oi the 
drug. A repetition of the experiment led to the same result, and the 
explanation offered was that the mucous membrane hod been stretched 
and damaged by the distention, and possibly scraped off by the catheter. 
In another case, in a male patient without any vesical symptoms, the 
injection of three centiCTammes of morphia produced deep sleep. Admit- 
ting the correctness of Dr. Mercier's theory, all that can be said is that 
the vesical mucous membrane, in a perfectly natural condition, has not 
been shown to possess any power of absorption, but that it acquires this 
power when its structure has been modified by disease or mechanical 
agencies. In some cases of chronic cystitis, the general symptoms, such 
as fever, etc., are doubtless attributable to the absorption of purulent 
matter, and the experiments which have been referred to show that it is, 
to say the least, hazardous to inject large quantities of narcotic substances 
into the bladder in the treatment of such cases. 

The question as to whether absorption takes place from the bladder 
has recently been under discussion at a meeting of the Surgical Society 
of Ireland, but it can scarcely be said that any fresh lignt has been 
thrown upon the subject. The discussion was based on some experi- 
ments by Mr. Wheeler on a patient, the subject of extroversion of the 
bladder. Mr. Wheeler was anxious to test tne value of Sir H. Thomp- 

' At a meeting held on January 18th, 1878, for a report of which see Medical 
Frees and Circular, February 6th, 1878, 
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son's deduction, above referred to. He washed the surface of the extro- 
yerted bladder with tepid water, and then applied an ointment containing 
twenty minims of tincture of iodine. In three minutes iodine could be 
detected in the urine. He also, on another occasion, placed morphia on 
the mucous surface when cleansed, and found that sleep was produced. 
In another case, of ulceration of the bladder, he applied morphia through 
an endoscope ; sleep came on in eighteen minutes, and lasted for four 
hours. With regard to the first of these experiments, it may be urged 
that the iodine might have found its way directly into the ureters, and 
thus become mixed with the urine in which it was afterwards detected, 
and on the other hand, even allowing that absorption took place through 
the exposed mucous surface, it by no means follows that the surface of 
the normally closed reservoir would discharge a similar function. No 
fresh experiments are required to prove that an ulcerated mucous surface 
will absorb matters presented to it, but such experiments prove nothing 
with regard to the normal mucous membrane of the bladder. Professor 
Kuss' states that the epithelium of the bladder is remarkable for its 
impermeability, and that it absolutely opposes the transmission of liquids. 
A solution of belladonna, may be kept in a perfectly healthy bladder for a 
long time, and so, also, may solutions of opium, without any risk of poi- 
soning. If, however, tlic epithelium be diseased, absorption immedi- 
ately occurs ; dilute alcohol injected into a bladder affected with catarrhal 
inflammation soon produces symptoms of intoxication. Professor Kuss 
also asserts that the vesical epithelium, even for some hours after death, 
preserves its vitality, and consequently its impermeability. He bases the 
statement on an experiment in which a solution of ferrocyanide of potas- 
sium is injected through a tube (thus preventing contact with the ure- 
thral mucous surface) into the bladder of an animal just killed. If the 
bladder be then exposed and a salt of iron placed on its walls, no Prus- 
sian blue appears. If, however, by means of a wire the epithelial coat 
of the bladder be scratclicd, Prussian blue will be immediately found, 
and Dr. Kuss believes that the opposition to the passage of liquids results 
solely from the presence of the epithelium. 

Dr. Mercier, of Neuchatel, commenting on experiments similar to 
those that have been referred to, draws the following conclusions: — 

(1) It is highly probable that in a healthy bladder absorption does not 
take place in any sensible degree, but it must be remembered that evi- 
dences of slight epithelial desquamation are to be found in the majority 
of specimens of urine. 

(2) The alterations in the epithelium are very frequent and various, and 
this fact explains the differences in the absorption of certain substances, 
the absorption being always in direct proportion to the degree in which 
the mucous membrane is altered. 

(3) The yariations in the result obtained by experimenters are due to 
the lact that some of the experiments were performed on healthy bladders, 
and others on bladders more or less changed by disease. — One thing seems 
certain, viz., that an experiment such as that performed by Sir H. Thomp- 
son is not altogether free from risk, and that when medicinal substances, 
poisonous in large doses, are injected into the bladder, care should be 
taken not to exceed the ordinary dose, at least until it has been proved 
that this is inefficacious. Injections containing anodyne remedies are 
often indicated in the treatment of certain diseased states, in the majority 

> Manual of Physiology, p. 473. " Op. cit, p. 74. 
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of which the mncons membrane is more or less affected, and that absorp- 
tion does occasionally take plIKce under such circumstances is a fact which 
admits of no dispute. 

The bladder deriyes its nerves partly from the hypogastric plexus of 
the sympathetic, and partly from the sacral plexus. Those from the 
former source contain a larger proportion of spinal neryes than is found 
in the branches distributed to the other pelvic viscera. They are said to 
be chiefly distributed to the upper part of the bladder, while the spinal 
nerves, especially the visceral branches of the fourth sacral nerve, may 
be traced more directly to its neck and base. Some of the nerves are 
distributed to the muscular fibres, and others to the mucous membrane. 
"According to Kisseleer, the nerves form a network immediately under 
the epithelium, from which filaments pass amongst the epithelium-cells. 
Oangiiated plexuses of nerves accompany the blood-vessels, and send 
branches both to these and to the muscular coat of the bladder" ^ (F. 
Darwin). According to Obersteiner," the nerves may be followed as 
medullated fibres in the connective tissue layers, especially at the fundus 
near the urethral orifice, where they are present in great numbers. He 
has not been able to trace the manner in which they terminate. 

The fact that the bladder derives its nerve-supply through a double 
channel serves to explain the course of the symptoms frequently observed 
in cases of partial or complete paralysis of the organ. The bladder often 
suffers in cases of spinal disease or injury, and the most frequent 
symptom is that of paralysis of the body of the organ, as shown by 
retention of urine. As the disease advances, the retention may be 
succeeded by true incontinence, due to a secondary paralysis of the 
sphincter of the bladder. To explain these symptoms, it has been 
supposed that the retention in such cases is due to spasmodic action of 
the sphincter, the detrusor muscle being unaffected but unable to over- 
come the spasm. This explanation, however, is unsatisfactory, for it is 
contrary to analogy to suppose that spasm of a muscle like the sphincter 
can be complete and permanent. It is far more reasonable to assume 
that the disease affects first one and then the other channel of nervous 
influence. 

These two channels have been demonstrated by Budge: one passes in 
the anterior roots of the third and fourth sacral nerves, the other is 
derived from the hypogastric plexus ; the former is connected with the 
brain by a strand of fibres which may be traced from the cerebral 
peduncle along the anterior columns of the spinal cord. The motor 
nerves contained in the hypogastric plexus come from the lumbar enlarge- 
ment of the spinal cord. The fibres, therefore, which transmit to the 
sphincter the mfluence of the will come from the encephalon, while 
those which are distributed to the detrusor of the organ come from the 
hypogastric plexus, and are concerned in the involuntary action of the 
bladder. The body of the organ is, however, supplied by some fibres 
derived from the nxst-named source. In the majority of nerve-lesions 
affecting the bladder, the nervous supply of the detrusor muscle is first 
and especially implicated. The antagonism of the two sets of nerves is 

E roved by the phenomena witnessed in normal micturition. The accumu- 
ition of a certain quantity of urine in the bladder gives rise to a peculiar 
sensation which is transmitted to the spinal cord, and excites the motor 

* Quain's Anatomy, vol. ii., p. 421. 

' Strieker's Histology, New Syd. Soc. Trans., vol. ii., p. 12a 
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neryes« The influence of the will is then brought to bear upon the 
sphincter, and the urine as a consequence is kept in the bladder for a 
longer or shorter period until its discharge is determined by the volition 
of the individual. The detrusor and sphincter muscles act therefore 
independently of and in opposition to each other. 

With regard to the mechanism by which urine is retained in the blad- 
der, there appears to be considerable difference of opinion. Dr. Carpen- 
ter' states that ''under ordinary circumstances the escape of urine is 
prevented by the moderate contraction or tone of the sphincter vesicas, 
to overcome which in the rabbit the pressure of a column of water from 
sixteen to twenty inches in height, and in the dog of about thirty inches^ 
is required. On section of the lower part of the spinal cord or of the 
vesical nerves, the pressure of a column of water of only five or six inches 
in height is sufficient to force a passage for the fluid through the 
sphincter." Euss' points out that in addition to the contraction of the 
sphincter, the vesical orifice is kept closed by certain mechanical arrange- 
ments connected With the bladder, so completely indeed that no physi- 
ological act or contraction is required to prevent the exit of the unne. 
In the first place, distention of the bladder causes the urethra to be com- 
pressed between it and the ad jacent tissues, owing to the direction which 
the canal takes, viz., first vertically downwards and then forwards and 
upwards. Again, the prostatic portion of the urethra is encircled by the 

fland in such a way as to have its walls kept closely in contact. Kuss 
elieves that the urine is kept in the bladder (in the male subject) mainly 
by the elasticity of the muscular elements of the prostate ^land. H!e 
thinks also that the closure of the urethra is assisted by the aiTanse- 
ment of the perineal fascism, the fibres of which compress the sides of the 
urethral canal in their course from the ischium to the pubes. Alluding 
to the fact that urine is often found in the bladder of the dead body, he 
thinks that the conditions which restrain its escape during life are simply 
of a mechanical nature. It would appear, however, that he somewhat 
under-estimates the functional importance of the sphincter of the blad- 
der. There can be little doubt that in the female tne escape of urine is 
partly at least prevented by the activity of this muscle. The muscles 
connected with the urethra also render essential aid in closing the canal 
of exit Winckel* alludes to cases of vesico-vaginal fistula, in which 
after successful operation it was found that the neck of the bladder and 
the upper part of the urethra were completely disorganized, but the lower 
part of the canal, which had not been involved in the fistula, remaining 
intact, the power of retaining urine was preserved. These cases would 
appear to prove that even after urine has escaped through the sphincter, 
its course may be checked by the action of other muscles. 

When a certain quantity of urine has accumulated in the bladder, a 
peculiar sensation is produced, and this leads to a series of expulsive 
actions. The impression produced by the distention of the blaader is 
the probable excitant of the desire to pass urine. Euss, however, thinks 
that it is the contact of the urine with the prostatic mucous surface 
which gives rise to the sensation of a necessity or desire for micturition, 
and that if this desire be unheeded, a reflex irritation is produced, which 
is followed by the contraction of the constrictor uretnrae or urethral 
sphincter; the urine can then advance no further, and is even obliged to 

' Human Physiology, p. 545. * Manual of Physiology, p. 474. 

' Handouch der Frauenkrankheiten, p. 10. 



ANATOMY AND PHTBIOLOGY. 15 

puss backwards^ by reason of the contraction of the muscles on the 
anterior j)ortion of the prostate, and so re-enters the bladder, the con- 
tractions of which have ceased. As to whether the bladder is able to 
empty itself by its own contractions, snch at least would ap{)ear to be the 
case £rom experiments upon the lower animals. After opening the abdo- 
men of a do^, the bladder may be seen to empty itself completely by its 
own contractions. In man, howeyer, the organ is less muscular, ana the 
contraction of the diapimigm and abdominal muscles is probably 
necessary in order to empty the bladder completely. The same muscles 
flJso assist at the commencement of micturition, but when once the flow 
is established, the involuntary contraction of the bladder alone is suffi- 
cient to make it continuous. The escape may, howeyer, at any time be 
accelerated by the assistance of the abdominal muscles. Toward the end 
of the expulsive act the same muscles come into play, and there is an 
interrupted discharge of the small quantity of urine that remained. The 
escape of the last drops is promoted by the contraction of the muscular 
walls of the urethra, and the action of the accelerator urinao and other 
perineal muscles. Kuss, as above mentioned, thinks that the reflex move- 
ment starts from the mucous membrane of the prostatic urethra, and he 
explains enuresis noctuma by supposing that it is due to the lack of 
sensibility of the mucous surface to the contact with urine, and to the 
consequent absence of a premonitory sensation of the desire to urinate. 
He ^80 thinks that ever^ time a true resistance is offered to the passage 
of urine, the opposition is due to the action not of the sphincter of the 
bladder, but oi that of the urethra (the constrictor urethra muscle), 
which is the only one of these muscles which is striated or voluntary. 

From the above account it will appear that extremely different opinions 
are held by physiologists as to the manner in which the closure of the 
bladder is normally effected. Professor Winckel's cases prove that with 
a defective sphincter the urine may be completely retained in the female 
bladder by virtue of the muscularity of the urethra. 

The freauency with which the urine is discharged depends mainly 
upon the haoits of the individual, the quantity of liquid taken, and the 
activity of the skin, which a^in is influenced by the temperature of the 
atmosphere and other conditions. 

The prostate gland has been already in part described in the account 
given of the surgical neck of the bladder, it remains to add a few words 
with regard to its position, relations, and structure. The prostate gland 
is a firm, muscular, and glandular body surrounding the neck of the 
bladder, with which it is directly connected. It resembles a horse-chest- 
nut in shape and size ; it is situated in the pelvic cavity, and its apex 
reaches in front the jK)sterior layer of the sub-pubic fascia. Its base 
limits anteriorly the triangular space at the base of the bladder. The 
body of the organ is directed downwards and forwards, and is situated 
about half an inch behind and below the symphysis pubis, to which it is 
connected by the anterior ligaments of the bladder. Its posterior surface 
is somewhat convex, and is in contact with the rectum, being separated 
from it by a thin layer of the recto-vesical fascia, which forms a sheath 
for the gland. It rests ae:ainst the middle portion of the rectum, the 
lower part of which gradually recedes from the urethra, leaving an anra- 
lar interval between the bowel and the apex of the gland. It is this 
portion of the prostate which can be felt by the finger introduced into 
the bowel. After passing over the bulb of the urethra and the mem- 
branous portion, the apex of the prostate can be made out, and behind 
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this the body of the gland, becominffwider towards the base, which can 
also be felt if the bladder is emptj. This surface is marked by a median 
hollow, which indicates the division into lateral lobes. 

The measurements of the gland in various directions are as follows : 
From base to apex it measures an inch and two-fifths ; transversely, at the 
base, one inch and three-quarters ; and in depth about three-quarters of 
an inch. Hence it follows that the greatest extent of incision possible, 
without completely dividing its substance, is obliquely outwards, down- 
wards, and backwards. Such an incision, commencing at the urethra 
and terminating at the outer border of the organ, will measure seven- 
eighths of an inch in length. According to Sir H. Thompson's re- 
searches, the usual weight of a healthy adult prostate may be estimated 
at from 4^ to 4f drachms. 

The prostate ^land is maintained in its position by its connection with 
the neck of the bladder ; by its sheath of pelvic fascia continued from the 
posterior surface of the pubic bones ; by prolongations of the same fascia 
forming the anterior true ligaments of the bladder ; and by the anterior 
portion of the levator ani muscle on each side. This portion, which has 
been named the levator seu compresstfr prostatcB, descends by the side of 
the prostate, and unites with its fellow below the membranous portion of 
the urethra, thus supporting that canal as in a sling. 

The prostate consists of two lateral lobes, and a portion at the base 
situated between the neck of the bladder and the ejaculatoiy ducts, and 
called the *' middle " or ** third " lobe. The lateral lobes are distinct and 
symmetrical ; they exist as independent portions up to the fourth month 
of foetal life. In adult age the division is indicated by a median hollow 
on the under surface, and sometimes by a slight groove along the middle 
of the upper surface. The so-called '* middle" lobe has no claim to be 
regarded as an independent portion of the normal ^land. It is a small 
piece of the gland uniting the posterior border of the lateral lobes. When 
enlarged, it projects upwards into the bladder, and may interfere consid- 
erably with the flow of urine and the passage of a catheter, and, as Sir 
H. Thompson points out, any appearance of a lobe in this situation must 
be regarded as belonging not to normal but to morbid anatomy. 

The prostate is traversed by the first portion of the urethra, which 
runs nearer to this anterior than to the posterior surface of the gland. 
The larger portion of the prostate is therefore behind the urethra, but 
the measurements of the anterior and posterior portions are by no means 
constant. It sometimes, though rarely, happens that the amount of 
glandular tissue in front of the urethra equals or even exceeds that be- 
hind the canal. On either side are the masses of the lateral lobes. The 
prostatic urethra, as forming part of the neck of the bladder, has been 
already described. The lower part of the prostate is traversed by the 
common ejaculatory ducts, one on each side ; these enter at the base of 
the organ, and are inclosed in a special hollow part of the gland ; they 
open into the vesicula prostatica of the urethra. 

The structure of the prostate gland consists of glandular substance 
and muscular tissue, enveloped in a fibrous coat. On section the gland 
appears reddish in color, and is firm to the touch, but it can be torn 
without diflBculty. The proper fibrous capsule is distinct from the 
investment derived from the pelvic fascia, and is separated from it by a 
plexus of veins. The proper stroma of the prostrate is made up of mus- 
cular tissue ; the connective tissue is scanty, and serves to support the 
yessels and nerves, and to separate the muscular bundles. The glandular 
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Bubstance coiistitutea only about one-third of the entire masfl* Accord- 
ing to Professor Ellis's investigations/ the results of which agree with 
those of KQlliker, the prostate is essentially a muscular body, consisting 
of circular or orbicular involuntary fibres directly continuous behind with 
the circuhir fibres of the bladder. "In front a thin stratum, about one- 
thirtieth of an inch thick, is prolonged f orwai-ds around the membranous 
portion of the urethra, so as to separate this tube from the surrounding 
voluntary constrictor muscle/' The tube of the urethra is encased by its 
own lajer of longitudinal fibres, and is quite distinct from the circular 
fibres. On the upper surface of the prostate are some longitudinal fibres 
derived from those of the bladder. From the cortical muscular layer 
strong bands of muscular fibres run towards the centre, interlacing freely 
in their course, and forming meshes in which the gland substance is 
imbedded. The portion of prostate anterior to the urethra consists 
almost exclusively of muscular tissue. The glandular substance, on the 
other handy is most abundant in the portion lying behind the urethra. 
Dr. Klein' states that " transversely stiiated muscular tissue also occurs 
in the prostate in the form of continuous bands, internal to the trans- 
versely striated fibres of the sphincter urethrse. Henlo describes similar 
circular bands existing in the uppermost of those portions of the prostate 
Iving in front of the urethra." l^asciculi of fibres of the same kind are 
found also in the cortical layer of the segment situated behind the urethra, 
especially in the upper part, where, in company with trabeculad of smooth 
muscular tissue, they penetrate into and divide the glandular substance. 

The glandular structure presents the characters of the so-called acin- 
ous glands. It consists of numerous small saccules, of various sizes, 
spherical or oval in shape, opening into elongated tubes which unite to 
form excretory ducts. These latter open, by from twelve to twenty ori- 
fices, on the noor of the urethra on each side of the verumontanum ; a 
few openings are occasionally found behind that structure. The saccides 
and ducts are lined by columnar epithelium. 

The prostate gland is supplied with blood by branches of the vesical, 
hemorrhoidal, and pudic arteries. The veins form a plexus round the 
gland, and communicate with the dorsal vein of the penis, and with veins 
at the base of the bladder. This plexus is often much developed in elderly 
subjects, and may give rise to considerable hsBmorrhage when cut in the 
operation of lithotomy. The nerves are derived from the hypogastric 
plexus, and consist of meduUated and non-medullated fibres ; m the cor- 
tical portion they exhibit numerous large ganglion cells. Pacinian bodies, 
according to Dr. Klein, are also found in the cortex of the gland. The 
prostate secretes a milky fluid, having an acid reaction, and containing 
epithelial particles, numerous molecules, and granulai* nuclei. Its use 
in the economy is unknown. By some it is supposed to act as a diluent 
for the semen. Mr. Ellis thinks that as only so small a portion of the 
prostate is glandular, the propriety of calling that body a gland is ren- 
dered doubtiul. He thinks that the small secretory glands are but append- 
ages of the mucous membrane, which project among the muscular tissue 
in the same way as the other glands of the urethra extend into the sub- 
jacent tissues. In advanced age the ducts of the prostate often contain 
concretions, varying in size, and composed in varymg degrees of animal 

* Trans. Med. Chir. See., vol. xxxiz., p. 880. 

'Stricker*s Handbook of Human and Ck>mp. Histology, New Syd. Soc Trans., 
Tol. iL, p. 207. 
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and earthy matters. These will be found described in a sabsequent 
chapter. ^ ^ 

The size of the prostate in early life is a subject of considerable import- 
ance. Dr. Gross ' has giyen engrayin&fs exhibiting the size and form of 
the prostate in four young subjects. The results of his researches are as 
follows : — 

Prostate at birth. Width at base, 4 lines ; a little aboye middle, 5 
lines ; at apex, 2 lines ; length along the middle, 4 lines, and at the edee, 
4f ; thickness at base, 2 lines ; at middle, 3^, and at apex, 1 j^. Weight, 
13 grains. 

Prostate at 4 years. Breadth at base, 6 lines ; just aboye middle, 7 ; 
at apex, 2^ ; length along the middle, 6 lines, ana at margin, 7 lines ; 
thickness at base, 2} lines ; at the middle, 4, and at apex, 2. Weight, 
23 grains. 

rrostate at 12 years. Width at base, 8^ lines ; aboye the middle, 9^, 
and 3 at apex ; length along the middle, 8 lines, and 8^ at the edge ; 
thickness at base, 3 ; middle, 4^ ; apex, 2}. Weight, 43 gii^ns. 

Prostate at 14 years. Width at base, 11 lines ; at middle, 9-} ; at apex, 
4 ; length along tne middle, 8 lines, and 10 at margin ; thickness, 3^ at 
base, 5 at midtUe, and 3 at apex. Weight, 58 grains. 

The prostate appears to increase in size up to the age of 25 ; it then, 
according to Dr. Gross, measures 18 lines at the base, and 15 along the 
middle, while in its thickest part it measures 11 lines ; its weight at that 
i^e is it drachms. In childhood its consistence is less firm than in after- 
life, and its shape is more globular ; its capsule is also more readily lacer- 
able. It has a more yertical position in the pelvis, and its base more 
nearly approaches the peritoneum than it does m the adult. These last- 
mentioned differences are due to the position of the bladder, which in 
the young subject is pyriform in shape, and is rather an abdominal than 
a peiyic organ. 

' Diseaaes of the Urinary Organs, 1st edition, p. 71« 
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CHAPTER 11. 

THB METHODS OV EXAMUfTIlira THE BLADDER AKD PBOSTATB GLAfiTD. 

Iis^ consequence of the manner in which it is surrounded by other 
organs, the bladder, undistended by urine and free from disease, is but 
little accessible to external examination. When empty, lying deeply in 
the pelvis, and with its apex not projecting above the symphysis pubis, 
it cannot be detected on percussion, while its base, which rests upon the 
second portion of the rectum, may be reached by the finger, but forms 
no prominence in the bowel. In proportion, however, as the bladder 
becomes distended, and projects above the symphysis, and into the rec- 
tum, it becomes accessible to examination in those re^ons. 

Its anterior surface, as the bladder rises in the pelvis, is at first closely 
applied to the posterior surface of the abdominal wall. As the size of 
tne or^n increases, the apex recedes somewhat, and as it approaches the 
umbilicus it is found to be from half an inch to an inch from the wall of 
the abdomen. Long, however, before this condition is reached, the blad- 
der may be detected by palpation and i)ercus6ion, and when the disten- 
tion is very great, the tumor becomes visible to the eye. On examining 
the lower part of the abdomen, the bladder will be found to present itseQ 
as a tense, nard, elastic tumor, rounded or pyriform in shape, and extend- 
ing above the pubes towards the epigastrium. On percussion, the swell- 
ing will yield a dull note, while the bowel around it is clear and distinct. 
On passing a finder into the rectum, the base of the bladder will be felt 
there as a rounded prominence, ^ving the sensation of fluctuation or 
pressure. Also, if the other hand oe placed above the pubes and pressure 
be made, a wave will be communicated to the index finder in the bowel. 
These symptoms, then, are those of distention, and it is this condition 
of the bladder which makes it accessible to examination. It sometimes 
happens that the existence of a vesical tumor can be thus positively diag- 
nosticated, and a large growth may so distend the bladder that the organ 
may prcnect above tne pubes and yield a dull note on percussion. In a 
case unoer the care of Professor Billroth, a vesical tumor, of a mvoma- 
tons nature and as large as a man's fist, could be felt through the aodom- 
inal wall of a boy ; it was discovered to be firm, tolerably movable, and 
somewhat sensitive to pressure. It could also be felt through the rectum, 
and by making pressure at the same time above the symphysis pubis its 
consistence, size, and locality could be made out with such clearness that 
an operation was undertaken for its removal and attended with a perfectly 
successful result. The existence of a small soft tumor could not, how- 
ever, be thus demonstrated. 

Professor Yolkmann' lays ^eat stress upon the advantages of a 
''bimanual " exploration of the bladder. This is effected by passing two 
fingers of the left hand as far as possible into the rectum, the patient 
being under the influence of chloroform. An assistant places both hands 

> Langenbeck's Archiv, Bd. xiz., 681. 
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above the sjmphysig, and makes pressure downwards and backwards 
towards the rectum. When the adipose tissue is not very abundant and 
the bladder nearly empty, the superior f nndus of the organ is brought 
near to the fingers. If anything abnormal is felt, the surgeon passes nis 
right hand carefully under the hand of the assistant, and endeavors to 
ascertain more closely the nature of the object. Bv this method. Pro- 
fessor Volkmann asserts, he has been able to detect the pi'esence of a cal- 
culus no larger than a bean. The manipulation must, however, be con- 
ducted as gently as possible. In one case it was evidently the cause of 
ecchvmoses, found after death, in the coats of the bladder. 

The interior of the bladder can be examined, in the male subject, 
only with the aid of instruments passed down the urethra. Such an 
instrument may be either hollow or solid, and may be composed of mate- 
rials of various Kinds, some being hard and resisting, others soft and flex- 
ible. The hollow instruments are termed catheters; the solid ones, 
sounds or bougies. Catheters are used for removing the urine from the 
bladder, or for testing the capacity of the organ ; sounds are employed 
to detect the presence of calculi or other foreign bodies, and to examine 
the interior surface of the bladder. Sounds are sometimes made hollow, 
so that durin? an examination fluids may be injected into the bladder, 
or urine withdrawn from it. 

By passing a catheter or sound into the bladder we gain evidence as 
to the capacity of the organ ; the hardness and tenderness, or the oppo- 
site conditions, of its coats ; the elasticity of its walls ; the smoothness 
or roughness of its internal surface ; the presence or absence of cysts and 
of tumors, calculi, and foreign bodies in general. With regard to its 
capacity, this may be tested by noticing the quantity of urine which is 
withdrawn from it after retention for a definite period, and by observing 
the length of catheter required. The urethra, however, is by no means 
uniform in len^h ; it varies from six to eight inches, and, after the blad- 
der is reached, it should be possible to pass the catheter for three or four 
inches further. In a healthy bladder the examination, if properly con- 
ducted, gives rise to no pain. The bladder, however, if inflamed, becomes 
exquisitely tender. The softness, or the reverse, of its walls is the next 
point to be ascertained. After the cathether has been felt to touch the 
wall of the healthy bladder, it can be pushed in for at least an inch fur- 
ther, and is ejected to that extent by the elasticity of the organ when 
the pressure is taken o£F. When inflamed, the least pressure causes acute 

Sain, and when the or^an is hypertrophied and its cavity contracted, the 
iminution in space will be appreciable and the walls will evince a total 
absence of elasticity. In the normal condition the inner surface will 
appear smooth and even, but in cases of hypertrophy the projecting 
muscular columns communicate a decided sensation of roughness to the 
hand in contact with the catheter, when the point of the latter is moved 
over the internal surface of the bladder. Ii the organ be dilated, the 
increase in capacity will be appreciable, and when sacculated, it some- 
times happens that the point of the catheter passes into the abnormal 
pouch and draws off a large quantity of urine. When atony co-exists, 
the flow from the catheter is slow and feeble, and pressure on the abdomi- 
nal wall expedites the escape of urine, and causes more to flow, even after 
the stream nas ceased. 

The fact has been already alluded to, that tumors in the bladder have 
occasionally been felt through the abdominal wall, but in cases of this 
description the diagnosis will be facilitated by the introduction of a Eound. 
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By moTing it from Bide to side, the presence of an obstacle connected with 
the walls of the bladder will be detected, and with a finger in the rectum 
knowledge will bejgained as to the thickness of the structures at the base 
of the bladder. The existence of induration at any spot is the point to 
be determined. Malignant tumors of the bladder generally occupy the 
base of the organ, and form more or less irre^lar, hard prominences, 
which can in part at least, especially when the growth has had time 
to develop, be felt from the rectum. The surface of such a tumor is 
uneven, and the mass itself differs from an enlarged prostate in bein^ 
irregular and unsymmetrical in form. Such an exammation bv sound 
and finger causes great pain. Villous growths cannot be detected in this 
manner. The softness and yielding nature of such growths prevent them 
from offering any resistance to the movements of a sound. 

Catheters, as above stated, are made of materials which differ very 
widely as regards flexibility. Metallic instruments, — silver being the 
metal usually selected, — are hard and inflexible ; catheters made of vul- 
canized india-rubber are perfectly soft and pliant, and between these 
extremes we have instruments of various materials and possessing more 
or less flexibility and softness. The English gum-elastic catheter may be 
rendered soft and flexible by dipping it in warm water, it can then be 
made to assume any curve that is desired, and when dipped in cold water 
the curve becomes permanent. This property can be utilized in cases 
where it is desirable to use a catheter with a considerable curve, and 'one 
which, although not so hard as a metallic instrument, vet offers consid- 
erable resistance to any force that would change its shape. Catheters 
are of various sizes ; the English instruments are (or were until recently) 
made in twelve sizes only. No. 1 being the smallest. No. 12 the largest. 
The French, on the other' hand, have thirty sizes. No. 1 is one milli- 
meter in circumference, No. 2 is two millimeters, and the increase is 
uniform throughout the series. The English No. 1 is about equal to the 
French No. 3, while No. 12 is equal to No. 21 of the French scale. The 
advantages of the greater range in size of the French instruments are 
obvious. 

When a catheter has to' be introduced the patient may be either stand- 
ing, with his back against a wall so as to afford him support, or lying on 
liis back. The latter position is the more advisable when the instrument 
is about to be passed for the flrst time, and when the bladder is suspected 
to contain a large quantity of urine. Under ordinary circumstances, and 
with a healthy condition of the bladder and other parts, the passage of a 
catheter gives rise to little or no pain, but in some patients the neck of 
the bladder is peculiarly sensitive, and when the instrument reaches that 
part, severe pam, f aintness, and other nervous symptoms may come on. 
Also if the bladder contains a large quantity of urine, and the patient be 
in the erect position, the sudden withdrawal of the fluid may cause great- 
faintness, or even fatal syncope. In ordinary cases, and when the patient 
becomes habituated to the use of the catheter, the erect position will 
probably be found the most convenient. The instrument should be 
warmed (especially if a metallic one be used) and well oiled. For the 
latter purpose, vaseline will be found a very convenient material. It is 
liighly lubricating and cleanly, inasmuch as it never becomes rancid. 
The patient stands facing the surgeon and with his back against a wall. 
The surgeon, taking the penis between the middle and ring fingers of his 
left hand, opens the meatus with the thumb and forefinger, and passes 
the catheter genUy down the canal, keeping the penis slightly on the 
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stretch, and the shaft of the instmment close to the bodj in the line of 
Poupart's ligament on the left side. The catheter is earned steadily and 
slowly in as far as the triangular ligament, a distance of from four to five 
inches. When this is reached, the shaft of the instrument should be 
brought across the abdomen to the median line of the body, and then 
downwards in a horizontal direction, and gradually depressed as the point 
passes under the triangular ligament, and along the prostatic part of the 
urethra, upwards into the bladder. No force should be used, but the 
instrument should appear to find its own way into the bladder. When 
the patient is recumbent, the surgeon stands on the left side, and intro- 
duces the instrument as before. When the point reaches the triangular 
ligament, the shaft is brought to a right angle with the patient's body, 
and depressed between the thighs as the point traverses the prostatic por- 
tion of the urethra. During this latter part of its course, its passage will 
often be much assisted by introducing the finger into the rectum, so as 
to tilt up the point. The escape of urine and the ease with which the 

Joint of the catheter can be moyed, will indicate that the bladder has 
een reached. 

With regard to elastic instruments, the proceedings are the same ; 
generally speaking, if there is no obstruction in the uretnra, these instru- 
ments can be passed with ease. This is especially the case with regard 
to the French catheters A boule, the use of which has now become com- 
mon in this country. These instruments are extremely flexible, and have 
a long tapering extremity terminating in a rounded bulbous point. No 
damage can be done to the urethra by an instrument of this kind, and a 
patient may safely be trusted to use it himself. It is the best form of 
instrument that can be used to relieye retention of urine in cases of atony 
or paralysis of the bladder. Another form of elastic instrument, in com- 
mon use in France, is that which is called caudee or elbowed. This has 
a soft and flexible stem, but towards the point, where it is turned up so 
as to form a short beak, the material of which it is composed is made 
more firm and stiff. As it passes down the urethra, the beak keeps 
close to the roof and slides oyer any obstruction which may exist in the 
floor of that canal. 

Certain difficulties may be encountered in the attenipt to introduce a 
catheter, eyen in a normal condition of the urethra. In the first place; 
the point of the catheter may lodge in the lou^una magna, a cul-de-sac in 
the roof of the urethra, about an inch from the meatus. If an obstacle 
be met with here, the instrument should be withdrawn slightly, and its 
point kept on the floor of the canal and then pushed forward. The next 
obstacle is the bulb of the urethra, a spot where false passages are apt to 
be made. This obstacle is ayoided by keeping the point of the instru- 
ment against the roof the canal. The last obstacle is at the prostatic 
portion of the urethra, near the neck of the bladder, and this is also 
ayoided by keeping the point of the instrument against the upper wall as 
before. 

For examining the bladder in cases of enlarged prostate, instruments 
possessing a different shape are necessary. The catheter must be longer, 
and haye a larger curye. If a gum-elastic instrument be selected, it 
should haye been kept on a well cunred stylet, so as to retain its curye 
when the latter is withdrawn. Sir H. Thompson recommends that the 
instrument should be well oyer-curyed, by keeping it on a stylet for a 
month or two, and that the shaft should be turned back immediately 
before using, so as to undo the extreme curye and produce an ordinary 
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one. The catheter hsa then a tendency to become more cnrved as it 
passes down the passage, and its point will the more readily pass over anj 
obstruction in the floor of the canal. The coudee, or elbowed, catheter is 
also nsef ul for snch cases. 

The introduction of an instrument into the urethra for the purpose 
of exploring the bladder may be followed by yarious troublesome, or eyen 
dangerous consequences. These accidents may be divided into two 
classes, according as their effects are of a local or general character. 

The local accidents which may be caused by catheterism or sounding 
are, false passages, inflammation of the bladder, hsemorrhage, injuries to 
the prostate and neck of the bladder, and orchitis. False passages are 
caused by the instrument passing through the walls of the urethra into 
the surrounding tissues. They may be easily made when the urethra is 
affected with stricture, and they occur most frequently in the bulbous 
and membranous portions of the canal. Their direction is usually down- 
wards and to one side of the urethra. In addition to these spots, false 
passages are occasionally made through the prostate, in cases of chronic 
mfiammation of that gland. The false passage may be complete, that is. 
Biter leaving the urethra and tunnelling under its walls, the point of the 
catheter may again pass into the right passage. It may, in like manner, * 
perforate a portion of the prostate, and, in these cases, serious conse- 
quences are not likely to result, but a false passage sometimes extends 
between the bladder and the rectum, allowing escape of urine, and infil- 
tration of the connective tissue about the neck of the organ. The least 
serious, and the most common form of false passage is made when the 
point of the catheter simply passes through the wall of the urethra for a 
few lines, and then on heme withdrawn from the opening thus made, 
finds its way into the natural channel. When a false passage is made, 
the point of the instrument is felt to slip towards one side of the urethra ; 
the patient complains of sudden pain, and blood escapes by the side of 
the catheter. A rough sensation is communicated to the hand of the 
surgeon, who finds that although the catheter has passed deeply, its point 
is not in the bladder. If the instrument has passed between the rectum 
and bladder, its point will be felt by the finger, introduced into the bowel 
to be much nearer than it ought to be. In order to avoid making a false 
passage, the point of the catheter or sound, after it has passed beyond the 
fossa navicularis, should be kept against the roof of the urethra. No 
force should be used, but the instrument should bo allowed to find its 
own way into the bladder. When a false passage has been made, a large 
catheter sliould, if possible, be passed into the bladder, and retained there 
for some days until the laceration has healed. The patient must be kept 
at rest and placed on low diet. When a false passage already exists, 
especial care is needed in passing a catheter. The point of the instru- 
ment must be kept away from the side of the canal on which the opening 
is known to be, lest it should become entangled in the valve-like portion 
of the mucous membrane which forms part of the wall of the lalse Pass- 
at. If an obstruction be met with at this spot, the instrmnent must be 
withdrawn, and by changing its direction the opening into the false pass- 
age may perhaps he avoided. 

Cystitis of a severe and even fatal kind has been ksucKirn to follow the 
passage of a catheter or sound. It is only reasonable^ to assume that in 
the majority of such cases an undue amount of violence was the cause of 
the mischief. The symptoms are those of acute infiammation of the 
bladder ; they must be treated according to the dixections to be liound in 
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the chapter devoted to that subject. HsBinorrhage may be cailsed by 
cathetensm^ and the blood may come from the urethra, prostate glandy 
or bladder itself. Haemorrhage is a constant symptom of a false passage 
and of injury to the prostate, especially in cases where the gland is 
enlarged. The bladder itself may also be injured by a catheter or sound 
roughly manipulated. Such accidents can generally be avoided ; when 
they occur, they must be treated in the manner laid down in the chapter 
on Haematuria. As a general rule, it is unadvisable to attempt to pass a 
catheter when the penis is much congested or in a state approaching 
priapism. Haemorrnage is almost certain to be caused, and it will be 
almost impossible to find the passage into the bladder. False passages, 
rupture oi the urethra, and extravasation of urine are the probable con- 
sequences of attempts at catheterism under such circumstances.^ 

Orchitis is an occasional consequence of the passage of a catheter or 
sound. It is probably produced by passing too large an instrument and 
over-distending the canal of the urethra. 

The constitutional symptoms which sometimes follow the passage of 
a catheter are (1) rigors with febrile reaction, occasionally followed by 
suppression of urine, (2) syncope. The rigors, with their subsequent 
train of symptoms, have been described as urinary or urethral fever.^ 
Such symptoms are by no means infrequent in patients suffering from 
various affections of the urinary organs, especially of the kidney, and 
they are very apt to be excited in such cases by the passage of a catheter, 
or operations upon the deeper parts of the urethra. They are sometimes, 
however, produced by the introduction of instruments even where there 
are no indications of any kidney affection. The symptoms vary much 
in intensity ; when marked, they closely resemble those of a severe attack 
of intermittent fever. A distinct rigor is followed by febrile reaction, 
and this by profuse sweating. The rigor is generally accompanied by 
nausea and vomiting, pain in the back and headache, and may supervene 
almost immediately, or not until some hours after the introduction of the 
instrument. In milder forms the symptoms are less severe. There is 
perhaps a little headache, nausea and chilliness, followed by slight fever- 
ishness and perspiration. On the other hand, in the severest forms, the 
attack may resemble remittent fever of the gravest type, and may prove 
fatal in a lew hours. Between the most severe and tne slight types the 
symptoms are extremely variable as regards duration and severity. The 
^ver forms have been generally noticed to occur in patients suffering 
from stricture or other form of urinary obstruction, with some affection 
of the kidneys as a complication. 

The cause of the symptoms of urethral fever is very obscure, but it 
seems probable that by reflex action, the passage of an instrument along 
the urethra induces, under certain circumstances, a disturbance in the 
circulation of the kidney, or interferes in some manner with its function. 
It was formerly supposed that the symptoms were due to absorption of 
urine from a wound or excoriation in the urinary passages, but on the 
one hand, the rigor often occurs before any urine is passed, and on the 
other, it is not found that rigors invariably follow litnotomy or internal 
or external urethrotomy, after all of which operations urine is more or 
less frequently in contact with a wounded surface of the urethra. 

' For an account of cases in which these accidents occurred, generally as a con- 
sequence of the patient's own efforts, see Fleming's Injuries and Diseases of the 
Genito-Urinary Organs, p. 112. 
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In the majority of instances the symptoms pass off, leaving the patient 
more or less exhausted. They may, however, recur at uncertain intervals. 
In other cases fatal symptoms supervene within a few hours. Mr. Banks, ' 
of Liverpool, has recorded several cases of this kind. In one case, that 
of a man sufFering from stricture, the passage of the catheter was followed 
by a severe rigor, the patient rapialy passed into a state of profound 
syncope and died in a few minutes. In a second case of a similar affec- 
tion, death occurred in six anda half hours after catheterism. On exam- 
ination it was found that no injury had been done to the urethra, and 
the only morbid api)earance was slight cong^estion of the kidneys. Sir 
H. Thompson' mentions a case of the same kind. A man with an old- 
standing and narrow stricture died fif fcy-four hours after the passage of 
an instrument which had been habitually used at least a hundred times 
before. No damage whatever was found to have been inflicted on the 
urethra, rigors and vomiting commenced about an hour after catheterism, 
and not another ounce of urine was secreted from that time until death. 
On post-mortem examination, the kidneys were found to be congested to 
an extraordinary degi*ee, and fcheir substance was so soft and pliable as 
to give way under very gentle pressure. No sign of inflammation existed 
in any part of the excretory urinary apparatus. Dr. Eoberts* records 
another case in which death in twenty nours, with total suppression, 
followed catheterism in an old case of stricture, when instruments had 
been repeatedly used before without any ill effects. The only post- 
mortem appearance of consequence was intense congestion of the ludneys. 
To this congestion Dr. Boberts attributes the suppression of urine. He 
thinks that disturbance of the innervation of the organs is probably the 
primary cause, and possibly also in many cases the direct cause of the 
suspension of the secretion. The fatal issue is not due to the non-elimi- 
nation of the urinary excreta, for death is sometimes too rapid to be thus 
caused. Mr. Banks also points out that even when no urine has been 
secreted and time has been given for the non-eliminated urea to act 
noxiously, the symptoms have not been those of urssmic poisoning. 

When the symptoms of urethral fever are but slight, very little is 
required in the way of treatment. The patient should be kept warm in 
bed, warm bottles applied to the feet, and hot tea or coffee given to drink. 
When diaphoresis appears, a full dose of <^uinine should be administered, 
and it may be repeated after a few hours' interval. Quinine may also be 
g^ven before catheterism, should rigors have followed a previous opera- 
tion. It is worthy of notice that patients who have suffered from 
intermittent fever are especially liable to rigors after operations on the 
urethra, and in these cases quinine is especially indicated both before and 
after catheterism. Aconite has also been highly recommended for pre- 
venting and treating rigors. Its value for this purpose was first brought 
under the notice of the profession by Mr. Long, of Liverpool, who used 
to give two minim doses of Fleming^s tincture every few hours. It may 
be combined with quinine. Opium has been recommended, but should 
be given with caution, on account of the possibility of a renal complica- 
tion. 

When symptoms of suppression of urine occur, the case is far more 
serious. A hot bath would appear to be the best treatment, and this 

' In a j^per *' On Certain Rapidly Fatal Cases of Urethral Feyer after Cathe- 
terism/' Eainburgh Medical Journal, June, 1871. 

* The Patholo^ and Treatment of Stricture of the Urethra, 8d edition, p. 94. 
' Urinary and fienal Diseases, p. 25. 
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may be supplemented by hot fomentations and poultices to the loins. , A 
hot-air bath^ if it can be obtained^ may be tried instead of the hot water. 
If there should be any tenderness in the loins, dry cupping will probablj 
be serviceable as an adjunct to the warmth. A saline purge is also indi- 
cated, and its action msLj be assisted by warm enemata. These remedies 
will tend to relieve the kidneys. Diuretics are inadmissible, and opium 
in any form is strongly contra-indicated. 

Some years have elapsed since the first attempt was made to ^n a 
view of the interior of the bladder, by passing into it a tube illuminated 
by a lamp at its outer extremity, and closed by a piece of glass. This 
instrument, called an endoscope, was first used in England for the pur- 

g^se of examining the urethra, by Mr. Avery,' of the Charing Cross 
ospital. M. Desormeaux, of Pans, however, some years afterwards, 
devised an improved instrument, which has been still further modified 
by Dr. Cruise, of Dublin, and Mr. Wai'wick. At present, the endoscope 
would appear to have fallen into disuse. Probably, in this country at 
least, it lias been submitted only to a very partial trial. Sir H. Thomp- 
son appears to re^rd it as an instrument of but little value. The 
urethra may be explored by its means, and changes of color and texture 
of the mucous membrane can be easiljr recognized. Sir H. Thompson 
states that no one has yet been able by its means to identify the veru- 
montanum, but, on the other hand. Dr. Grunfeld,' of Vienna, declares 
that he has repeatedly succeeded in discovering this portion of the urethra. 
With regard to the bladder, very little can be seen on looking down the 
endoscope. Only a very small portion of the posterior wall of the cavity 
is immedialely opposite to the opening of the tube, and the presence of 
urine would prevent the mucous membrane from being clearly seen. A 
portion of a calculus or other foreign body might become visible, but far 
more reliable evidence of its presence would be given by a sound. 

A form of endoscope for the female bladder has been devised by 
Butenberg.' In order to obviate the diflSculty caused by the presence of 
urine, he conceived the idea of emptyiuflr the bladder, and then, by means 
of a contrivance connected with the endoscope, of distending the organ 
with air. Chloroform is required, for the operation causes some amount 
of pain. It is said, however, to be quite free from danger. By means 
of this instrument, the posterior and lower part of the bladder can be 
very clearly seen. Butenber^ describes it as of a dusky grayish-red 
color before air has been injected. After the insuflSation, the color 
becomes more decidedly red, and the numerous plexuses of blood-vessels 
are clearly seen, and also the muscular fasciculi. Towards the base, the 
color is somewhat dull, the blood-vessels more abundant, and the muscu- 
lar layer more distinct. Dr. Winckel regards this instrument as a valu- 
able aid in diagnosis: he states that by its means it is easy to recognize 
hjpersBmia, ulcers, sloughs, etc., and to apply medicaments with pre- 
ciseness to any spot that mav be desired. 

The prostate gland may be examined by the finger introduced into 
the rectum, and by a sound or catheter passed along the urethra. Its 

{>osterior or rectal surface is smooth or slightly convex; the two lateral 
obes, with a shallow depression between tliem, can be usually dis- 
tinguished by making slignt pressure with the finger. On passing the 

> About the year 1850, according to Sir H. Thompson. Diseases of the XJrin' 
ary Organs, ftth edition, p. 16. 

* Der Hamrdhrenspiegel. Wiener Klinik, Nos. II. and III. , 1877, p. 60. 
' Winckel, Handbuch der Frauenkrankheiten, p. 18. 
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finser through the sphincter ani^ the palm of the hand being upwards 
and the patient lying on his back, the posterior extremity of the bulb 
and the membranous urethra are first felt, then the apex of the prostajte, 
widening out into the body of the organ. The base of the prostate may 
be felt by the finger, and sometimes a portion of the base of the bladder, 
if the latter organ be distended with urine. The examination will be 
facilitated by making pressure with the other hand above the pubes. In 
its normal condition the prostate is firm and fleshy to the touch, and its 
examination causes no pam. 

When the prostate is enlarged, a long catheter with a lar^ curve will 
be required, as with an ordinary instrument it will be found difficult, if 
not impossible, to reach the bladder. It is also especially necessary that 
the pomt of the catheter should be kept against the upper wall of the 
uretnra, and its passage along the prostatic portion of the cand will be 
much facilitated by the finger introdaced into the rectum. The bladder 
in these cases will usually be found to contain more or less urine, even 
after the patient has done his utmost to empty it. 

The bLadder in the female admits of much more minute examination 
than is possible in the male subject, for, owing to the shortness and 
dilatability of the urethra^ almost the whole of the internal surface of 
the bladder can be explored with the finder. Owing to the same causes, 
there is seldom any difficulty in passing a catheter or sound. The 

Ktient is placed on ner left side, near the edge of the bed, and with her 
lees flexed. The surgeon, holding the catheter between the right 
index finger and thumb, feels for the orifice of the urethra which is below 
the clitoris and just above the entrance into the vagina. The catheter, 

fnided by the finger passed a little way into the vagina, is then intro- 
uced. If necessary, the left forefinger may be used as a guide for the 
introduction for the catheter. 

By means of a vaginal examination, various morbid conditions of the 
bladder may be detected. Deficiencies in the vesico-vaginal septum, and 
prolapse oi the bladder may be thus recognized. A calculus also, 
especially if lar^e, may often oe readily felt, and the various tumors to 
which the bladder is liable are more or less accessible to examination 
tiirough the vagina. Such an examination, a sound being also passed 
along the urethra, is sufficient for the diagnosis of prolapsus vesicsB and 
yesical fistulfe, opening into the vagina. This examination by means of 
a sound enables us also to ascertain yarious points connectea with the 
condition of the bladder; its size, the softness or hu:dness of its walls, 
and its sensitiveness. In a healthy bladder, the sound may be intro- 
duced for four or five inches, measuring from the external orifice of the 
uretihra, without causing any pain, and after bringing the instrument 
into contact with the coats of the organ, it can be pushed in f6r about 
an inch further, owing to the elasticity of the parts. When the pressure 
is taken off, the same force causes the instrument to be ejec;^ea to the 
same Extent. When the bladder is inflamed, it resists any degree of 
pressure with the sound, and the examination is yery painful. In the 
normal condition, the introduction of a sound, if accomplished with care, 
causes no pain, and the instrument can be freely moved about in all 
directions* If, however, there be even a slight degree of inflammation, 
the mucous membrane becomes very sensitive. As a matter of course, 
in nervous hysterical women the parts may be exceedingly sensitive, and 
yet free from any structural change. 

The presence and size of calculi and tumors may also be determined 
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by means of a sound, bnt for establishing the diagnosis in these cases the 
introduction of the forefinger into the bladder is the most trustworthy 
means. In the female the canal of the urethra is capable of considerable 
dilatation, which can be effected in various ways. The late Professor 
Simon/ of Heidelberg, perfected a method by which the interior of the 
bladder can be explored with little, if any, risk of producing incontinence 
of urine or other mischief. His system comprehends rapid dilatation of 
the urethra by means of a series of plugs or specula made of hard india- 
rubber. These plugs are of seven different sizes; the smi^lest is three- 
quartel:^ of a centimeter in diameter, the largest, two centimeters. The 
end of the plug or dilator can be removed, and the remainder of the 
instrument tnen forms a small speculum. 

Before the dilators are introduced, the orifice of the urethra should 
be slightly divided, as this opening is the narrowest and most unyielding 
portion of the canal. Dr. Simon^ directions are that two lateral inci- 
sions, each a quarter of a centimeter deep, should be made in the ui)per 
border, and another, half a centimeter deep, into the urethro-vaginal 
septum. These incisions much facilitate the introduction of the instru- 
ments and 8ubse(}uently of the finger, and prevent laceration; they are 
best performed with a pair of scissors. By tneir means also the urethra 
will not only be enlarged, but also slightly shortened, and these objects 
are of considerable importance, inasmuch as the thickest part of the 
finger occupies the urethra during the examination. There is no risk 
of producing incontinence, as verjr few, if any, of the circular fibres of 
the urethra are divided. The incisions soon cicatrize, and the enlarge- 
ment of the urethral orifice remains permanent. 

Dilatation of the canal of the urethra forms the second portion of the 
operation. This may of course be effected by means of the finger, the 
little finger beins; introduced first, and afterwards the index-finger. Dr. 
Simon's plugs, however, being perfectly smooth, ai*e much easier of 
introduction, and dilate the canal in a much more uniform manner. 
Mr. Christopher Heath,' who recommends dilatation to be effected by 
means of the finger, confesses that in all cases the mucous membrane is 
split beneath the pubes, and there is usually some degree of incontinence 
for twenty-four hours. The use of Dr. Simon's plugs is not attended 
with this inconvenience; the patients, with very few exceptions, are able 
to retain their urine immediately after the operation. The dilatation is 
effected in from five to seven minutes, and after the largest plug has 
been introduced, there is no difficulty in passing the finger inU) the 
bladder. 

In the third stage of the manipulative proceedings, the forefinger is 
introduced into the bladder. The examination wnl be facilitated by 
passing the middle finger into the vagina; in this way the forefinger is 
enabled to penetrate further into the organ. With the left hand, pres- 
sure should at the same time bo made over th^ hypogastrium so as to 
bring the bladder towards the finger. Every part of the organ is thus 
made accessible to examination; the upper lateral portions alone are 
somewhat difficult to reach. As a matter of course, incontinence of urine 
may follow this process for dilating the urethra, but if the directions are 
properly carried out, it is of very rare occurrence. It is important to 
ascertain the extent to which dilatation may be safely carried. This has 

* Ueber die Methoden, die weibliche Harnblase zugSngig zu machen, Yolk- 
mann's Sammlung kiln. Vorir&ge, No. 88. 

* Med. Times and Gazette, Apiil 11th, 1874, p. 891. 
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alfio been determined by Professor Simon. He states that in adnlt 
females the urethra may be dilated by means of pln^s having a diameter 
not exceeding two centimeters. In two cases^ in which ,the removal of 
papiliomata was the object to be attained^ he carried the dilatation one 
centimeter further. Incontinence of urine, though not permanent, was 
the result in both cases. In girls from 11 to 15, the dilatation may be 
made with plugs having an extreme diameter of 1.5 to 1.8 centimeters, 
and from 15 to 20, the diameter must not exceed 1.8 to 2 centimeters. 
These measurements are equal to that of an ordinary forefinger together 
with that of the handle of an instrument. Chloroform is generally 
necessary for the first operation, but afterwards the bladder can some- 
times be examined without the aid of an ansssthetic. The patient is to 
be lying on her back. 

Where dilatation of the urethra is not sufficient for the purpose to be 
attained, and where a tumor or large calculus is suspected, the bladder 
ma^ be made accessible both to eye and finger, bv incising the vesico- 
vaginal septam and inverting the organ through the opening thus made, 
which should be T-shaped. The horizontal incision should be about 
half a centimeter in front of the os uteri, and from the middle of this 
another incision is carried, at a right angle, as far as the upper end of 
the urethra. Through an opening of this size a large calculus may be 
removed, or the bladder may be inverted by means of hooked forceps, 
when the incisions are made for the purpose of removing tumors from 
its interior. 

According to Dr. Simon, dilatation of the female urethra, as above 
described, may be practised for the following objects: 

1. The diagnosis of diseases of the mucous membrane of the bladder, 
and of calculus and other foreign bodies. The advantage of being able 
thus to examine the interior of the organ is obvious. Mr. Heath records 
a case in which nothing could be detected by the sound, but on introduc- 
ing the finger a tiny calculus was at once felt, and removed with the aid 
of a scoop. 2. The removal of calculi and foreign bodies. The opera- 
tions necessary in these cases will be much facilitated by the introduction 
of the finger. 3. For applying various remedies to the internal surface of 
the bladder, and for treating fissures of the urethra. 4. For the diagnosis 
of the position and attachments of tumors in the vesico-vaginal septum, 
and for the removal of tumors, especially papillary growths, from the 
walls of the bladder. 5. For the discovery and removal of calculi from 
the vesical extremity of the ureters. 6. For the opening of haemato- 
metra, the evacuation of which between the bladder and rectum is 
impossible or dangerous, as, for example, in cases of congenital absence, 
either partial or complete, of the vagina, 7. For the treatment of vesico- 
intestinal fistula. 

The indications for incising the vesico-vaginal septum are less numer- 
ous, but the operation may be advisable or necessary: 1. For the 
removal of very large stones and tumors which cannot be dealt with by 
simply dilating the urethra. 2. To provide for the /escape of urine in 
very obstinate catarrhal affections of the bladder, accompanied by ulcer- 
ation. 3. For dealing with vesico-intestinal fistulae, which cannot be 
treated in any other way. 

It has even been proposed to carry the examination further, and to 
attempt the relief of obstruction in the ureters by passing a catheter 
along those canals. It has also been proposed to compress, oy means of 
an instrument remembling a lithotrite, tne vesical opening of the ureter 
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on one side, so as to prevent the escape of urine from it, and in this way 
to collect the secretion from one kidney only. Were such a proceeding 
readily feasible, valuable information might be obtained in cases of dis- 
ease affecting one kidnev: such an experiment, however, is almost 
impossible on the male subject. In the female, however, it is easy to 
recognize with the finger the openings of the ureters. The urethra is 
first dilated, the finger is then intrcnluced and the raised band which 
connects the orifices of the ureters is sought for. Guided by this eleva- 
tion, which runs across the base of the bladder at a distance of one inch 
from the internal aperture of the urethra, a catheter of special construc- 
tion can be passed into the opening of the ureter, in a direction upwards 
and outwards. The handle of the catheter is brought across to the oppo- 
site side and raised towards the pubic arch. Its nomt may easilv become 
entAUfi^led in the mucous membrane of the bladaer, instead of passing 
into the ureter, but in the former case it will be readily distinguished 
by the finder. The catheter is to be passed onwards towards the kidney 
in a direction upwards and outwards, until it touches the bony margin 
of the pelvis, at a height of seven or eight centimeters. The handle 
must now be brought down close to the inner side of the thigh on the 
same side, while the catheter is directed upwards in a line with the 
vertebral column, but with its point slightly towards the wall of the 
abdomen. With verv slight force, the catheter will pass up the ureter 
and into the pelvis of the Kidney. 

This experiment has been performed seventeen times by Professor 
Simon, and in all but two instances the pelvis of the kidney was reached 
without difficulty. In no case was the experiment attended with any 
bad consequences. The instruments used are a sound and catheter, 
each twenty-five centimeters long, and passing through a handle fur- 
nished with a screw, by means of which the length of the instrument to 
be passed can be regulated. The instruments are made of metal and are 
only very slightly flexible. They have a slight curve near the point. 

An examination, made as described, would be useful for the diagnosis 
of stone in the ureter or kidney. A concretion lying near the commence- 
ment of the ureters could be pushed back so as to occupy a more advan- 
tageous position. Strictures of the ureters could also be dealt with, and 
an attempt could be made to relieve some forms of hydronephrosis by 
drawing off the fluid. It is, however, very difficult to insert tnepoint of 
the catheter into the vesical opening of the ureters; Professor Winckel '' 
states that he has made several attempts, but has never been successfuL 

> Op. cit, p. 10. 
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^ CHAPTER III. 

ABKOBICITIES OP THB BLADDER. — ^ABSEKCS OF THE BLADDEB. — ^MULTIPLE 
BLADDEBS. — ^EXTBOYEBSIOK. — PEBYIOUS URACHUS. 

Those organs which are placed in the median line of the body are 
more subject than the limbs to certain deviations from their normal dfeyel- 
opment. The bladder, though so important an or^an, does not escape 
the influence of this law. It is subject to several abnormities, some of 
which are irremediable, while others admit of relief by surgical means. 

In some cases of congenital malformation the bladder is completely 
wanting. This anomaly is always attended by more or less malformation 
of other organs. In the more complex examples, the kidneys and ureters 
are likewise absent, and the external organs of generation imperfectly 
developed. When the kidneys exist the ureters are also present, and may 
be either incomplete, forpiing canals with closed extremities, or may 
open into the urethra, the vagina, or the rectum. The abnormal open- 
ing of the ureters does not, however, necessarily imply complete absence 
of the bladder, which may be imperfectly developed and in a rudimentary 
state. In a case of complete absence of the bladder, lately recorded by 
M. Fleury,' of Clermont, the ureters opened into the urethra. The 
patient was a ^rl who had menstruated regularly for two years, and had 
suffered from incontinence of urine from birth. This latter symptom 
had become very distressing, and the external genital organs and the 
thighs were covered with severe erythema. A catheter could be intro- 
du^d for an inch and a half only, and caused sreat pain, but no urine 
came away. The girl died from peritonitis, ana on post-mortem exam- 
ination no trace of a bladder could be found. The urethra was an inch 
and a half long, and terminated posteriorly in a cul-de-sac into which 
the ureters opened. Professor Mayer, of Bonn,' has published a very 
remarkable example of absence of the bladder which he observed in the 
case of a new-bom child. The external or^ms of generation were 
replaced by a small pedunculated sac, filled with cellular tissue. There 
was no trace of an anus, the intestinal canal terminated abruptly in the 
descending portion of the colon. The kidneys, ureters, and bladder were 
completely absent, but the supra-renal capsules were twice as lar^ as 
naturaL There was no trace of the prostate j?land or seminal vesicles. 
A case somewhat similar is recorded by Dr. Gross.* Nearly the whole 
mass of the small intestines was contained in a tumor attacned close to 
the umbilicus, in which they terminated. The entire colon was wanting. 
No trace of the bladder could be detected anywhere. Both ureters ter- 
minated in the sac which contained the intestines ; the pubic bones were 
absent, and the anus was imperforate. 

> New Syd. Soc. Biennial Retrospect, 1878-74, quoted from Gaz. Hebd. No. 6, 
187i. 

< IHedemann's Zeit. fOr Physiol., Bd. 2, s. 1. 

' QT068, A Practical Treatise on the Diseases, etc., of the Urinary Bladder, 8d 
edition, p. 856. 
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The case recorded by TJytterhoeven ^ as one of absence of the bladder 
is really an instance of atrophy of the organ* A woman aged forty had 
suffered from incontinence of urine for nearly thirty years. She was 
found to be the subject of urethro-yaginal fistula, through which the 
urine passed immediately ifc escaped from the ureters. The bladder had 
become atrophied from disease, and all that remained of it was a minute 
sac not larger than an ordinary pea. The woman stated that in early 
childhood sne had been able to retain and pass her urine naturally. In 
a case recorded under the same heading^ by Mr. Yost* there was extro- 
yersion with atrophy of the bladder. The patch of mucous membrane 
which representea the bladder was as large as a florin. 

The sacculated condition of the bladder, described by some anatomists 
under the term bilobed, is probably rather an acquired than a congenital 
state, the septum being produced by elongation of the mucous mem- 
brane; but, from arrest of deyelopment at different stages of intra-uterine 
life, the bladder may appear to be double, or it may be fissured along the 
middle line. 

Gases haye been reported in which two or more bladders co-existed 
in the same indiyidual, but such abnormities are exceedingly rare. A 
double or triple bladder can be said to exist only when each diyision has 
a ureter of its own, and all the natural coats of the bladder enter into its 
structure. A case of this kind has been described by Blasius. The blad- 
der was completely diyided into two sacs, opening into a common urethra, 
and each haying its own ureter. Scibelli, of Naples, has described a triple 
bladder, and Molinetti has recorded the case of a woman who had nve 
bladders, six ureters, and fiye kidneys. It is probable that numerous 
other cases which haye b^en referred to this category were instances of 
sacculation, the result of yarious morbid conditions, such as stricture of 
the urethra, prostatic enlargement, and other obstacles to the escape of 
urine. A curious case reported by Heyfelder is not an instance of double 
bladder, though the separation was almost complete. In the bladder of 
a boy, six years of age, on whom lithotomy had been performed, no stone 
could be found, although preyious to the operation its presence had been 
detected by the sound. Tne case terminated fatally, and on examination 
it was discoyered that the bladder was diyided into two parts communi- 
cating by a small opening through which a sound could be passed. The 
ureters opened into the lowei'part of the anterior portion. Mr. Holmes, 
in his ** Treatise on Surgery," p. 733, describes a case of malformation in 
which a large congenital cyst, or false bladder, communicated with the true 
bladder. The walls of this secondary cyst were yery thin, and destitute 
of muscular fibres. Gases of this kind are interesting from a surgical 
point of yiew, on account of the difiiculty which would be experienced 
in extracting calculi which are yery liable to become formed in such 
cysts. 

The bladder has in a few instances been found imperforate, but such 
an anomaly is extremely rare, and, like those just described, admits of 
no interference on the part of the surgeon. It remains to describe a much 
more common and interesting malformation, yiz., extroyersion of the 
bladder. This anomaly depends on imperfect deyelopment, whereby the 
union between the lateral moieties of certain organs remains incomplete 
in the median line. In the cases now alluded to, there is a deficiency of 
the anterior wall of the bladder, and as this deficiency is accompanied by 

» Presse M6d. Beige, 1860, No. 29. « Lancet, 1875, yol. ii., p. 365. 
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imperfect union of the abdominal walls, the result is the abnormity 
denominated fissure, or, more commonly, extroversion of the bladder. 
The latter term, howeyer, does not sufficiently express the nature of the 
affection, for the bladder is deficient as regards its walls, as well as mis- 
placed. The malformation occurs much more frequently in males than 
m females. Of sixty-^ight cases collected by Mr. Barle, sixty had occurred 
in males, only eight in females. 

M. Geoffrey ot. Hilaire found about one-fourth of the cases appertain- 
ing to females, and the experience of subsequent observers has been to 
the same effect. Mr. M^Whinnie states, in an interesting paper in the 
Medical Gazette, that out of nine cases which had fallen under his 
observation, two only were females. Of eight cases examined by Sir H. 
Thompson, six belonged to the male sex. Indeed, the fact that females 
are much less liable than males to this malformation, had been long before 
pointed out by Dr. Duncan. No attempt has been made to explain why 
the male should be more subject than the female to this abnormity. It 
must, however, be noticed that the defect is seldom confined to the blad- 
der alone, but extends to other parts of the genito-urinary system ; and 
the more complex or complete a system of organs, the more it is subject 
to deviations irom the normal type. 

With regard to the cause of this abnormity very different views have 
been held by various writers from time to time/ Bursting of the foetal 
bladder from over-distention at an early period, the abdominal walls 
being still incomplete, has been assigned as a cause. Others have su^- 

Sested that it may be due to ulceration of the abdominal walls and blad- 
er, between the second and third months of intra-uterine life. M. 
Vrolik (Archiv fur Anat., 1868, p. 165) supports the theory that extro- 
version is due to an arrest of development of the bladder and urachus 
from the foetal allantois, and he pomts out the analogy which exists 
between this abnormity and other fissures of a congenital character in the 
median line. As the allantois expands into the urinary bladder, the uro- 
genital sinus, or cloaca, which is the termination of the common intesti- 
nal cavity, becomes divided into two by a septum, so as to form the 
bladder in front and the rectum behind. Arrest of development of this 
septum produces those malformations in which the bowels and bladder 
open into each other, or the ureters open into the rectum. " If, about 
this period of gestation, by inflammatory change, or adhesion, or some 
degenerative process arising from one of those specific diseases, such as 
syphilis, to which we know the foetus in utero to be liable, the normal 
progress is arrested in the outer abdominal or amnionic layer of the 
allantois, without affecting the inner or mucous layer, the result at time 
of birth would be the formation of the deformity termed by Vrolik 
* ectopia vesicce'j i. e., a fissure of the hypogastric wall only, with a com- 
pleted condition of the walls of the bladder itself. But if the morbid 
process extends also to the subjacent portions of the internal cylinder or 
mucous layer of the allantois, then, according to the position or extent 
of the abnormal change, the result would be a more or less extreme degree 
of epispadias, an open or imperfect urachus, or a completely fissured and 
extroverted bladder, with separation of the pubic bones and the other 
changes associated with that deformity. " 

' For an eazcellent account of extroversion of the bladder, with cases treated 
hj plastic operations, see Mr. John Wood's paper in the Medico-Chirurgical Trans- 
actions, 1869, p. 85 et seq. The r^sumdf given in the text, of the causes of extro- 
version has been mainly obtained from this source. 
3 
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Extroversion of the bladder presents several varieties of fonn and 
de^ee^ depending on the amount of deficiency in the vesicaJ or abdomi- 
nal walls, and on the abnormities of other organs by which it may be 
accompanied. It should also be remarked that the deficiency in the 
anterior walls of the bladder and abdomen is attended by more or less 
displacement of the urinary reservoir ; its posterior wall is pushed for- 
ward by the intestines, becomes everted, and presents itself in the form 
of a round red tumor^ at the lower part of the abdomen. In the more 
simple form of extroversion there is merely a deficiency of the vesical and 
abdominal walls ; in the more complicated form, which is likewise the 
more frequent, the pubic bones are separated or deficient at the sym- 
physis, and other anomalies occur whicn will be presently noticed. 

The tumor formed bv the everted bladder is characteristic, and can- 
not readily be mistaken for any other organ. It exists at the lower part 
of the abdomen, on the median line, or more commonly in front of and 
just above the pubes. 

In this situation it forms an oval or rounded swelling, the surface of 
which is red, vasculaa*, and in most cases can be seen to be composed of 
mucous membrane. From the lower })art of the tumor the urine dribbles 
away almost constantly ; and on examining the swelling at this part, we 
discovex two small eminences, perforated By openings which are the ori- 
fices of the ureters. The tumor is often increased by coughing, straining, 
etc. , during which a portion of the abdominal viscera may become engaged 
in the sac formed by the everted walls of the bladder. In some cases, by 
gradual and continuous manipulation, the tumor may be partially returned 
into the abdominal cavity, through the fissure between the recti muscles. 
Hernia of the bowel is often present at the sides of and below the extro- 
verted bladder. 

The size of the tumor varies at different times in the same subject, 
but chiefiy according to the patient's age, or, in other words, according 
to the duration of what, practically speaking, may be called his disease. 

In new-born children the swelling does not project much, and rarely 
exceeds the size of a walnut. In the adult, as can be readily understood, 
the tumor gradually attains a greater volume, and in many cases becomes 
as large as the fist, being two or three inches in its vertical, and four or 
five inches in its transverse diameter. Although exposed for years to 
•external infiuences, the mucous membrane of the everted bladder under- 
goes much less change than mi^ht be supposed. At first it is somewhat 
tender and bleeds readily, the hemorrhage being in some cases profuse, 
but it soon gets accustomed to external impressions, the vascularity dimin- 
ii^es, the surface is covered with a coat of mucus, and in old cases the 
membrane may become quite smooth. The gait and posture of the 
patients are somewhat characteristic. The thighs are kept wider apart 
than usual, and the body leans forward so that the affected part may be 
relieved from the pressure of the clothes. 

In a few rare cases, as above mentioned, the malformation is confined 
to the anterior walls of the bladder and abdomen.' 

* A case of ectopia, in which only the abdominal walls were involved, is quoted 
in New Syd. 8oc. Biennial Retroepect, 1873-74, p. 823, from Lichtheim, Archiv 
fOr Klin. Chir., xv. The bladder lay in a depreesion of the abdominal wall, was 
•covered externally by mucous membrane, was closed, and could be replaced. 
The boy, aged 8, could retain his urine perfectly, and passed from six to seven 
•ounces at a time. The mucous membrane covering the bladder had several lay- 
ers of flattened epithelium resting; on a soft basis of connective tissue. The ends 
•of the horizontal rami of the pubic bones were imited only by bands of ligament. 
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In the ^at majority of cases, howeyer, the abnormity is of a com- 
plex kind, inyolying the pubic bones and external organs of generation. 
The parts appear to follow the same law, under the influence oi which 
the bladder and recti muscles remain separate; their deviations consisting 
mainly in a separation of the lateral moieties, on the median line. In 
such cases the pubic bones are separated from each other at the sjrmphysis 
to the extent of several inches, or rather the body of the pubis is absent 
on each side; the deficiency may even amount to five inches, but during 
life the vesical tumor and hernia accompanying it often prevent us from 
determining the state of the pelvic bones in a satisfactory manner. The 
extensive separation of the pelvic bones necessarily involves some anomaly 
of the male organs of generation, which are so peculiarly connected with 
them. The penis is usually in a rudimentary state ; and as the urethra 
is not required for the emission of urine, it opens in various directions, 
in the male above the penis, in the female above the clitoris. Epispadias, 
more or less complete, usually co-exists with this abnormal situation of 
the nrethra. The testicles are often retained in the abdomen, or they 
may occupy an imperfect scrotum. In some cases, the external organs 
of generation are completely wanting, and the imperfect tegumentary 
sac which represents the scrotum, often contains a portion of die intesti- 
nal canal. 

Extroversion of the bladder is not only less fre(][uent in the female, 
but it is less apt to be attended by remarkable deviations of the genital 
system. The clitoris and labia are usually in a state of imperfect devel- 
opment, and prolapsus of the uterus is very liable to occur from the sep- 
aration which exists between the pubic bones. 

The records of surgery contain a great number of cas^s of this affec- 
tion. In one of these, related by Mr. Erichsen, the penis was rudimentary, 
with complete epispadias ; the urine constantly distilled from the open 
mouths 01 the ureters at the lower part of the swelling, and fell, during 
the erect posture, in part upon the open groove of the urethra, which 
served imperfectly as a spout. In each groin was a projection which 
became more marked as the growth of the body advanced, corresponding 
with the widely separated pubic bones. From the want of the symphysis 
and consequent support in front of the pelvis, there resulted considera- 
ble weakness in the part, and much awkwardness in motion. These 
inconveniences, as well as the general deformity, were further increased by 
the distance to which the thighs were thrown apart from one another. 
This case is particularly interesting from the fact that an account of the 
post-mortem examination has been published by Mr. M^Whinnie in the 
Medical Gazette, the patient having died of phthisis. '^In the groin," 
he observes, *' on each side of the malformed genito-urinary organs, is 
seen the prominence corresponding with the body of pubis. The general 
aspect 01 the body, as well as the signs manifested during life, showed 
that the period of puberty had not been retarded. There was no appear- 
ance of umbilical cicatrix; the recti abdominis, in the upper two-thirds 
of their extent, were about an inch apart; below this a triangular space 
was left by the divergence of each muscle to the corresponding pubic 
bone, which was separated from its fellow to the distance of about two 
inches and a half. Through this fissure the irregularly nodulated mucous 
surface of the posterior w^ of the bladder protruded; its muscular fasci- 
culi had acquired considerable strength. The mouths of the ureters, 
directed towards each other, were surrounded by prominent papillae. On 
looking into the pelvis, the vacuity there was very striking; the space 
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between the anterior wall of the abdomen and the rectum, ordinarily- 
filled by the bladder, being here entirely unoccupied. 

"At the upper margin of the yesical tumor, the obliterated umbili- 
cal arteries conyerged to come into contact with the remains of the 
umbilical vein, which took a longer course than usual to reach the*liyer. 

"The pubic bones, often connected by strong ligaments in cases 
where they are disjoined, and which in some measure counterbalance the 
want of osseous union, had merely a few thin fibrous bands passing 
between them, quite inadequate to giye fixity to the parts, or to support 
the yiscera. 

"The rudimentary penis measured about one inch and a half in 
length ; the glans, cleft at the upper part, had appended to it below an 
imperfect preputial coyering. The epispadias was complete ; the urethra 
presenting a simple open grooye or furrow, upon the surface of which 
seyeral follicles opened. The prostate, deficient aboye, was of tolerable 
size beneath the canal. In this part of the urethra the seminal ducts 
terminated in the usual manner. 

" The testes, though diminutiye, were, as in most analogous cases, 
natural in structure. They had descended into a small contracted 
scrotum. The yasa deferentia had their proper relation to the yesiculae 
seminales, which were below the natural size. The ureters, sometimes 
so enormously dilated, as if designed almost to compensate for the want 
of the proper reseryoir, were quite natural. Each corpus cayemosum 
diyerged from its fellow ; and, taking a more transyerse direction than 
usual, was connected by its cms with the corresponding ischium, where 
it was coyered by a few faint fibres of an erector muscle. Some slender 
elongated fibres occupied the situation of the transyersus perinei. As in 
many other instances, the anus was immediately behind tne scrotum." 

Mr. Wiblin, of Southampton, has recordea, in the Medical Times, 
an interesting case of this deformity, illustrated by a drawing, exhibiting 
the appearance presented upon the front surface of the abdomen. The 
patient, twenty-eight years of age, of robust and masculine appearance, 
was employed as a coal-lifter on the quay. At a yery early period of his 
life he had been examined by seyeral medical men, who conyeyed to his 
relations the impression that he was an hermaphrodite ; and under this 
appellation he had passed the latter years of his life, subjected to the 
most painful annoyances. His dress consisted of a yery long smock- 
frock, but in consequence of the great inconyeniences occasioned by the 
dress being sometimes found frozen to his person, this attire was aban- 
doned for high leggings. The pubic bones were separated to the extent 
of at least three or four inches, and a distinct cartilaginous band passed 
across from one angle of the pubic symphysis to that of the other, and in 
a measure tended to compensate for the weakened condition of the parts 
which such a separation must necessarily produce. The rudimentary 
penis was about one inch and a half in length, and had a perfectly 
formed corona glandis ; the prepuce was bifid, and had the appearance 
of two wart-like appendages. Upon the upper surface of the organ was 
a grooye, in which were seen numerous lacunsB, and at its base the termi- 
nation of the ejaculatory ducts, on either side of the caput gallinaginis. 
Through the extensiye triangular opening in the inferior parietes of the 
abdomen the posterior wall of the bladder protruded. When the patient 
assumed the erect posture the swelling was about the size of a yery large 
orange. The mucous membrane of the upper portion of the tumor was 
highly yascular and shining. On the inferior and lateral portions of the 
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protrusion there existed an exceedingly sensitive and painful strawberry- 
like pulpy surface, and below this on either side, the external openings 
of the ureters, from which the urine dribbled away as fast as it became 
secreted. Above the parts thus described, and immediately under the 
apex of the triangle formed by the separation of the abdominal parietes, 
was a small hernial protrusion. In this case, as in those recorded by the 
late Mr. Earle and Mr. M*Whinnie, there was no umbilicus. 

In cases of extroversion of the bladder the principal inconvenience 
arises from the constant dripping of the urine, which produces excoria- 
tion of the parts around and not only renders the patient very uncom- 
fortable, but seriously interferes with his ordinary avocations. Relief 
may sometimes be afforded by the application of instruments to catch 
the urine as it escapes from the ureters. An apparatus similar to the one 
recommended by the late Mr. Earle may occasionally be useful. It con- 
sists of a silver bowl which covers and protects the tumor and external 
organs, and is retained i7i situ bv a double truss or appropriate bandage. 
The collected urine flows througn a funnel at its lower part into an india- 
rubber bottle placed between the knees. 

Such an apparatus, however, would be of little service unless it could 
be fitted very accurately to the parts and retained in exact position at all 
times, and these conditions are very difficult of fulfilment. Numerous 
attempts have therefore been made to afford relief by operative proceed- 
ings, and two classes of operations have been performed. The establish- 
ment of a communication between the bladder and rectum was the object 
aimed at in the first attempts of this kind, while more recently several 
surgeons, notably Messrs. Holmes and Wood, have with considerable 
£ucces8 attempted to cover the extroverted bladder with flaps of integu- 
ment taken from the adjacent parts of the abdomen. The inconvenience 
of passing the urine through the rectum is, of course, very considerable ; 
moreover, the presence of urine in the bowels is apt to cause much irrita- 
tion and diarrhoea, and the results of the operation performed by Messrs. 
Lloyd and Simon are not such as to encourage the belief that the methods 
they adopted are worthy of a farther trial. In one case Mr. Lloyd 
passed a seton through the posterior wall of the bladder from the rectum, 
with the view of obtaining a flstulous communication, and he intended 
subsequently to close the abdominal opening by paring its edges and 
uniting them by suture. The patient, however, died from peritonitis on 
the fif Qi day after the operation, and on post-mortem examination it was 
found that the recto- vesical fold of peritoneum descended much lower 
than usual towards the neck of the bladder and had been perforated by 
the seton. The case was one in which a plastic operation would have 
been likely to prove successful. Mr. Simon performed a somewhat dif- 
ferent operation on a boy thirteen years of age. He passed canulsd armed 
with threads through the openings of the ureters and brought the threads 
out through the rectum. Serious constitutional disturbance ensued, but 
the patient was eventually able to bear the pressure of a pad in front, by 
means of which the opening in the abdomen was closed and all the urine 
forced into the rectum. Peritonitis however set in and became chronic, 
and the boy died from exhaustion twelve months after the operation. 
Calculous concretions had foi*med in the ureters, and had led to great 
obstruction. In a case of this malformation, treated by Breschet, small 
olastio tubes were passed iiito the ureters, and their other ends connected 
with a receptacle for the urine. The tubes, however, set up so much 
irritation that they had to be withdrawn. 
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In the second class of operations^ performed for the relief of eztro-^ 
version^ a different object has been aimed at, yiz., the partial restoration 
of the abdominal wall, so that a conyenient receptacle may be applied, in 
order to catch the urine. Dr. Pancoast of Philadelphia, in 1859, was 
the first to perform a successful operation of this kind, and he was fol- 
lowed by Dr. Ayres, of Brooklyn, and soon afterwards by Messrs. Holmes 
and Wood, of London. A flap is taken from one side of the abdomen or 
groin, dissected up, and turned over like the leaf of a book so that the 
epidermis comes in contact with the mucous membrane. A second flap 
is then taken from the groin on the opposite side, and its raw surface 
applied to the raw surface of the former nap. The upper and lower edges 
01 the flaps are then sewn together, and thus a thick bridge is formed oyer 
the cleft. A certain time is allowed to elapse, so that the parts may 
return to their state of healthjr nutrition. The upper border of the flap 
is then implanted into the neighboring edge of tne abdominal parietes, 
the lower border being left free. Below this latter a small opening 
remains to which a receptacle can be fitted to catch the urine. A similar 
operation, performed with successful results by M. Maisonneuye at the 
Hotel Dieu, is reported b^ Mercier, The patient was a boy fourteen 
years of age, and the openins; measured two and a half inches in the 
yertical direction, and one and a half from side to side. When the parts 
had healed, a small fistulous opening remained aboye in addition to the 
aperture ld!t below for the escape of the urine. About a month after 
the operation, an india-rubber urinal could be conyeniently worn, pres- 
sure being made upon the upper fistulous opening by means of a small 
pad. 

Mr. John Wood's method ^ is somewhat different. A large fiap, 
nearly sq^uare in shape, and embracing the whole width of the exposed 
bladder, is dissected from the central abdominal region aboye the umbilical 
cicatrix and reyersed upon the exposed mucous membrane. The thick- 
ness of the fiap should include all the superficial structures, and its 
length should be sufficient to coyer the whole of the extroyerted surface. 
A lateral, pyriform fiap is taken from each groin, with the base turned 
towards the scrotum or thigh, so as to receiye blood from the external 
pudic and superficial epigastric ai*teries. These flaps are brought together 
oyer the first fiap, and their adjacent borders are united in the median 
line by hare-lip pins which are made to transfix the greater or entire 
thickness of the reyersed fiap. The margins of the wounds caused by 
dissecting out the fiaps are then brought together with hare-lip pins and 
wire sutures, and broad straps of adhesiye plaster are placed transyersely 
and obliquely across the abdomen and groins, to draw the integuments 
towards the median line and lessen the strain upon the sutures. By thus 
taking a fiap from the umbilicus the occurrence of a fistulous opening 
aboye is preyented. If the healing process has gone on satisfactorily, 
all pins and sutures may be remoyed about the sixth or eighth day, and 
cicatrization will probably be complete about three weeks alterwaras. If 
the umbilical fiap be too short, fistulous openings are likely to remain at 
the angles, and, as the cicatrices go on contracting for some time, the 
opening left at the root of the penis may gradu^ly increase in size. 
Xfnder such circumstances the mucous membrane will again protrude, 
and there will be a return of the troublesome symptoms. This condition 

1 Lancet, 1869, vol i., p. 259, and 1874, yoL i., p. 198. Med. Ghir. Transactionfl,. 
ViA, lii., p. 85 et seq. 
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of things may be prevented by taking care to have the umbilical flap 
sufficiently long, and in some cases a further closure may be effected by 
a subsequent operation which has for its object the formation of a cover- 
ing for the fissured penis and urethra. To effect this, a flap of skin, 
like a bridge, is raised from the front part of the scrotum and lower sur- 
face of the penis. This flap includes the dartos, and is connected with 
the groin on each side. It is lifted over the penis and placed upon a raw 
surface prepared by turning down a fold of skin from the lower arched 
border of the superficial mips covering the bladder. Another fold of 
skin may, if necessary, be dissected up from each side of the penis, and 
turned over with its skin-surface towards the mucous membrane covering 
the urethral groove. A continuous wire suture is applied to keep the 
reversed fiaps in place, and the transplanted scrotal structures are held 
in their new position by points of interrupted wire suture pretty closely 
applied. The sides of the scrotal wound are drawn together vertically 
by the same means. In one of Mr. Wood's cases the results of the two 
operations were very satisfactory. As the cicatrices contracted, the orifice 
01 the artificial urethra became more and more tightened and braced up, 
and urine was found to accumulate in the bladder, while the patient was 
lying down, in quantity sufficient to be expelled in a stream on rising, to 
a distance of a few inches from the penis. 

Dr. F. P. Maury has suggested and performed a somewhat different 
plastic operation for the rehef of extroversion in the male subject. He 
takes a flap from the perineum and scrotum by carrying a curvilinear 
incision from the outer third of Poupart's ligament across the middle of 
the perineum to a corresponding point on the opposite side. The flap is 
carefully dissected up until the root of the penis is reached, and the lat- 
ter organ is slipped through a small opening made in the centre of the 
flap, so that the urine flows away without coining in contact with the 
wound. A curvilinear incision is then carried across the abdomen and a 
short flap dissected up for about an inch, and under this the scrotal flap 
is passed and attached by suture. Id two of Dr. Maury's successful cases 
a double inguinal hernia was cured by the contraction of the exposed 
granulating surfaces. 

Dr. Gross,' from whom the above description of Dr. Maury's opera- 
tion is taken, considers that, for extroversion occurring in the male, this 
method is superior to all others. The continuous extent of raw surface, 
however, which its adoption involves is very great, and the after-treat- 
ment must be long and tedious. As a general rule, the size and character 
of the opening and the condition of the adjacent parts determine the 
kind of operation to be selected. During the subsequent treatment 
the patient must be kept almost in a sitting position, with the knees 
drawn up and supported by pillows so as to secure complete relaxation of 
the pelvic muscles and abdominal walls, and the parts snould be protected 
as f^ as possible from contact with urine. Carbolic acid putty has been 
recommended by Professor Lister, but Mr. Wood has found pledgets of 
lint dipped in a solution of the sulpho-carbolate of zinc (grs. 3-6 to an 
ounce of water) to be a more satisfactory application. When the flaps 
have completely united, a suitable urinal should be adjusted, and the 
newly formed cavity should be frequently washed out with an injection 
of dilute nitric acid, in the proportion of two drachms to the half pint 
of water, in order to prevent the formation of phosphatic concretions, 

> Groes, loc. cit., p. 865. 
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Mercier suggests that when the cicatrices have acquired a proper 
amount of consolidation^ a pad should occasionally be placed over the 
artificial openings in order to produce slight distention of the walls of the 
bladder and thus to increase its capacity. 

The hairs which grow on the reversed surface of the flap may cive 
rise to some inconvenience. They may be detached from time to time 
with a pair of forceps, but a better plan would be to remove them with 
some depilatonr application some days before the operation. In Mr. 
Wood's methoa the small hairs growing on the umbilical flap are not 
likely to cause much irritation, and they are soon destroyed by contact 
with the urine. . 

The operations as above described have now been repeatedly per- 
formed, and, in the majority of cases, the results have been very satis- 
factory. The condition of persons sufferine; from extroversion of the 
bladder is such an extremely miserable one tnat any alleviation of their 
distress is well worthy of surgical efforts. Of fifty-three cases operated 
upon by various surgeons, thirty-nine were successful : ih eignt the 
operation failed, and in six it led to fatal results. Sloughing of the fiaps 
from defective nutrition is an occasional cause of failure, but the break- 
ing up of the adhesions by the protrusion of the abdominal viscera has 
more frequently rendered the operation unavailing. In the fatal cases 
death has been sometimes due to peritonitis, which is likelv to supervene 
if the flaps are dissected too deeply from parts of the abdomen where 
the walls are very thin. 

The last class of abnormities of the bladder consists in perviousness 
of the urachus, and this condition may be either partial or entire. In 
the latter case the tube forms an outlet for tl^e urine at the umbilicus. 
The integuments in front of the abdomen are excoriated, the umbilicus 
itself is red, and presents at one spot a prominent red papilla or elevation, 
in the centre of which is an opening through which the urine is from 
time to time discharged: a probe can be readily passed downwards in the 
direction of the bladder. This affection is often associated with some 
congenital obstacle to the passage of urine. A contracted and adherent 
prepuce has been found to be the exciting cause. * 

Mr, Paget, of Leicester, has recorded, in the "Transactions of the 
Boyal Medical and Ohirurrical Society,"' the case of a man, 40 years of 
age, in whom a ring-shaped calculus, formed lipon a hair in the bladder, 
was extracted through a patent urachus at the umbilicus. The bladder 
being distended, Mr. Paget introduced his finger through the duct, and 
removed the calculus witnout trouble. In this case it was obvious that 
the bladder and the urachus formed one urinary receptacle which in 
shape might be compared to a cupping-glass with a curved neck. The 
calculus was removed in August, 1844, and the patient declined to sub- 
mit to any operation for the cure of the fistulous opening, which was 
about an inch in diameter, and surrounded by a thick and almost cartila- 
ginous margin. The nose of a catheter, passed into the bladder, could be 
easilv made to appear at the umbilical opening. The patient wore a 
girdle, with a thick flannel pad to catch the jets of urine which were apt 
to occur when he was at work. The man continued in this state until 
1860, when, having heard that Mr. Paget had performed a successful 
operation upon a child with a similar affection, he was anxious that the 

1 A case of this kind is recorded by Dr. Charles of Belfast. Brit. Med. 
Journal, Oct 16th, 1875. « Vol. xxxui., p. 298. 
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experiment should be tried upon himself.* Accordingly, the edffe of the 
opening was pared to an extent of one-third of an inch in thickness 
and two-thirds of an inch in breadth. The wound was brought 
together by means of three common curved needles, which were pre- 
ferred to hare-lip pins, as taking a deeper hold of the parts. Strips 
of lint were wound round these needles, first in a figure of 8 form, 
then elliptically, until sufficient breadth of pressure was given, and a 
catheter was introduced into the bladder. The needles were removed 
five days afterwards, when the opening was found to be closed. The 
patient was discharged cured in the fourth week after the operation, 
and when seen some months afterwards the closure was perfect and com- 
plete. In Mr. Paget's other case, which occurred in a girl four months 
old, the opening would admit an ordinary cedar pencil. The edge was 
pared and the wound closed with a suture pin. In a few weeks there 
was complete union of the parts, and two years afterwards the result was 
found to be perfectly satisfactory. 

The application of a ligature to the protrusion has also sufficed to 
produce permanent closure of the opening. Mr. Thomas Smith* 
records a case treated in this manner. The patient was a boy two years 
of age. 

In those cases in which an obstacle to the flow of urine through the 
urethra co-exists with the fistulous opening at the umbilicus, the surgeon's 
efforts must of course first be directed towards the removal of the impedi- 
ment. In Dr. Charles's case, occurring in a boy a year old, the prepuce 
was long, contracted and adherent to the glans, and urine was passed 
with difficulty by the urethra, but flowed f reelv from the umbilicus dur- 
ing micturition. The phimosis was remedied Dy slitting up the prepuce, 
and the operation was followed by considei*able improvement as regards 
the umbilical fistula, to which tincture of iron was subsequently applied. 
Gruveilhier was of opinion that there is always some obstruction of the 
urethra in cases of pervious urachus, but Mr. Paget's case sufficiently 
proves that the malformation is not necessarily connected with any 
impediment to the natural flow of the urine. 

Listead of solely occupying the anterior wall of the bladder, the 
fissure or deficiency may be seated in the posterior wall of the organ. 
In all such cases the anterior wall of the rectum is likewise deficient, and 
a kind of cloaca is formed for the common reception of urine and feces 
— a malformation representing the normal structure in certain animals. 
It is almost unnecessary to say that such an abnormity does not admit of 
operative interference. The case resembles, in one respect, recto- vesical 
fistula, but the loss of substance is too great to be remedied by plastic sur- 
gery. All that we can do is to devise means for alleviating the effects of 
the malformation. 

1 Med. Chir. Trans., vol. xliv., p. 18. 

> Medical Times and Gazette, March 28th, 1868. 
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CHAPTER IV. 

HEBNIA AND DISPLACEMENTS OP THE BLADDEE. 

Displacements of the bladder are not of frequent occurrence. They 
consist of perineal displacements, and that very rare form which some 
writers call "inversion," but which would be more correctly designated 
by the term ^* eversion of the bladder." In this latter affection the organ 
is turned inside out, in a more or less complete manner, and protrudes 
either through the dilated urethra, or through an accidental opening in 
some neighboring septum. 

Eversion of tne bladder with protrusion through the urethra, is an 
affection which occurs exclusively in females, and is almost peculiar to 
infants. The displacement is sometimes congenital. The symptoms are 
usually well-marked and distinct. A small pyriform, elastic tumor, of a 
deep-red color, and prone to bleed when touched, is observed projecting 
between the labia, below the clitoris and in the direction of the orifice 
of the urethra. When the child cries, or when pressure is made on the 
abdomen, the size of the tumor increases. The orifices of the ureters, 
perhaps distilling urine, may be discovered on careful examination. The 
urethra is not distinguishable. More or less incontinence of urine will be 
described as present. Seduction of the tumor can be effected by manual 
pressure, but when this is taken off the swelling is prone to reappear. 

Several cases of this affection have been placed on record. In the 
earliest, reported by Dr. Murphy,* the subject was a female child, four 
years of age. The tumor was pyriform, depending by its apex from the 
upper angle of the labia, of a dark mahogany color, and about the size 
of a small hen's egg. The orifice of the meatus urinarius could not be 
detected; but on making slight traction of the tumor, the eversion was 
rendered complete, and the orifices of the ureters were brought into view. 
Its return was readilv effected by steadying the neck of the bladder with 
the thumb and forefinger, while the fundus was pushed upwards by the 
end of a gum-elastic catheter. 

In a case recorded by Mr. Crosse,' the tumor was about the size and 
shape of a walnut, and projected visibly between the external labia. It 
was of a florid red color and somewhat granulated on the surface, so as 
to resemble a large strawberry. Towards the posterior part of the tumor, 
and on its sacral aspect, there was an aperture which was supposed to be 
the entrance into the displaced urethra; a small female catheter could 
be passed through this aperture into what seemed to be the bladder. 
Near the posterior junction of the labia, and concealed in a fold of the 
tumor, were two orifices, not far asunder from each other, and from 
which the urine oozed. The tumor was easily returned by pressure, and 
the canal through which it retired was found to be the urethra, dilated 
sufficiently to admit the little finger, although the patient was only 

> Med. Gkusette, vol. xl., p. 112, Jan. 19th, 1883. 

* Trans, of Prov. Med. and Surg. Assoc, vol. xiv, p. 185. 
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between two and three j[ears of age. It is worthy of notice that, but for 
Mr. Cro88e's expostulations, a hgature would have been applied^ the 
inyerted viscus having been mistaken for a yascular tumor by the surgeon 
in immediate charge of the patient. The results of the treatment were 
satisfactory and permanent. 

A case of complete eversion of the bladder has also been recorded by 
Dr. Beatty.' The patient was a girl aged 22 months^ and the bladder 
protruded between the labia in the form of a scarlet tumor, the size of a 
chestnut. The tumor could be forced back and replaced by the finger 
introduced through the urethra. The eversion followed a fit of crying 
when the child was twelve months old. There was also prolapse of the 
rectum. Unfortunately the child died from croup while under observa- 
tion in hospital, and before any operative measure could be undertaken. 
In a case of congenital eversion of the bladder recorded by Dr. Lowe/ 
the patient was a girl aged two and a half years^ and the bladder formed 
a vascular tumor as large as a walnut, between the labia. The protru- 
sion became increased when the child cried, and the urine flowed freely 
away over the thighs, causing much soreness and distress. 

In a case which occurred to Mr. Croft * there were several additional 
symptoms of interest. The patient was fourteen months old, and the 
red, vascular, pear-shaped protrusion had been observed a few houra 
before the child was brought to the hospital. (It had, however, been 
noticed more than once before.) The tumor was tense with fluid, and 
its surface seemed formed by mucous membrane. During the examina- 
tion, the swelling burst and gave exit to a clear straw-colored fluid, and 
then partly collapsed. A very small clot of blood formed at the site of the 
rupture. The collapsed sac again refilled, and the fluid was ejected. 
Under chloroform the tumor collapsed, and, as insensibility became 
complete, the little finger easily returned the remainder through the 
meatus urinarius and urethra. An examination of the fluid confirmed 
the opinion that the bladder had given away, and that the fluid came 
from the peritoneum. No bad symptom followed, and on the third day 
the child left the hospital. A year afterwards the parents reported that 
there had been no relapse^ but an occasional dribbling and a gush of urine 
on coughing or sneezing. With regard to the fluid which escaped^ chem- 
ical examination proved that it was not urine. The spot, moreover, bled 
and the rupture was in front, while the ureters were oehind and below. 
It appeared that the bladder, having become everted through the urethra 
and meatus urinarius, had carried its partial peritoneal coat with it ; 
serous fluid had been poured out, and had accumulated so as to dist^d 
the sac, which ultimately gave way. 

Eversion of the bladder has also been observed in an adult. Dr. 
Thompson * has reported a case occurring in a woman, aged 40, who was- 
the subject of chronic cystitis. The protrusion was caused by the woman^& 
efforts at micturition; it formed a small, hard, nodulated tumor the size 
of half a walnut-shell, and was covered by phosphatic incrustrations. In 
the case communicated by Mr. Percy to Chopart, it does not seem certain 
whether the tumor was formed by the mucous membrane of the bladder, 
or by the everted walls of the organ. Percy, however, considered it as 

* Dublin Quarterly Journal of Medical Science, August, 1862. 
"^ Lancet, March 8th, 1862. 

' St. Thomas's Hospital Reports, vol., ii. 1871, p. 195. 

* Lancet, 1875, Jan. 9th, p. 47. 
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a true example of eversion. The patient was a very fat abbess, the sub- 
ject of severe and chronic bronchitis. 

Protrusion of the mucous membrane has been described as a partial 
form of eversion of the bladder. In a case, recorded by Noel/ the urine, 
owing to obstruction of the ureters, had found its way between the mus- 
cular and mucous coats of the bladder, and the separated portion of the 
latter coat protruded from the urethra in the form of a transparent bag 
^led with clear fluid. 

The diagnosis of eversion of the bladder presents, as a rule, no par- 
ticular difficulties. The diseases with which the affection is mosfc likely 
to be confounded are, vascular growths from the mucous surface of the 
bladder or urethra, or protrusion of the relaxed lining membrane of this 
latter canal beyond the meatus urinarius. The peculiar feel of the tumor, 
its position, and the manner in which it yields under pressure, the oozing 
of urine from its surface, the way in which it is girt by the urethra, and, 
above all, the existence of the ureters at its lower part, will suffice to indi- 
cate the true nature of the affection. In prolapsus of the urethral mucous 
membrane, of which complaint there are a few cases on record, the open- 
ing of the canal will be found in the centre of, or above, the tumor ; in 
eversion of the bladder the urethra surrounds the prolapsed portion, the 
pedicle of which is also thicker and firmer than that of a tumor consist- 
ing exclusively of mucous membrane. 

Beplacement of the tumor is, of course, the first object to be aimed 
at in the treatment of eversion of the bladder, and this can generally be 
effected without difficulty. The patient being placed on her back, with 
the thighs flexed on the pelvis, the tumor should be gently but firmly 
pressed with the fingers and made to pass back through the urethra. 
The administration of chloroform may facilitate the replacement, and, if 
necessary, the point of a gum-elastic catheter may be used to assist. The 
patient should be kept for some time in the recumbent position, and the 
nrine should be drawn off with the catheter so as to prevent any efforts 
which might bring back the protrusion; constipation should be prevented 
by enemata or castor oil. Faradization and astringent injections are likely 
to aid in restoring the tone of the urethra and reducing its calibre, and 
a compress may be placed over the orifice, and retained in position by a 
bandage. In Dr. Lowe's case, the actual cautery was applied several 
times to the canal of the urethra with satisfactory effects. Some degree 
of incontinence remained, but no protrusion took place. If these meas- 
ures should not suffice to prevent a return of the protrusion, the canal of 
the urethra should be diminished by removing a small strip of mucous 
membrane, the edges of the wound thus made being brought together by 
a few sutures. During the healing of the wound the urine should be 
drawn off by a catheter. The patient should be instructed to avoid all 
violent efforts at defecation. 

Eversion of the bladder may also take place through an artificial oi>en- 
ing in its own wall and in that of the vagina. In most cases of vesico- 
vaginal fistula, accompanied by extensive destruction of the soft parts, 
the mucous lining of the bladder projects more or less into the cavity of 
the vagina — a plug is, in fact, formed by the partially everted bladaer. 
The eversion may be even complete; Mr. Orosse saw a ease in which the 
bladder, everted through a fistulous opening, had escaped between the 
external labia, forming there a tumor from which the urine continually 



' MSmoires de TAcad. Roy, de Chir., t. iv., p. 17. 
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dribbled at points found to be constituted by the termination of the^ 
ureters. A similar case was communicated by Dr. Howard, of Colum- 
bus, to Dr. Gross. The patient, during her first labor, five years pre- 
viously, had received an extensive laceration of the vesico- vaginal septum 
and perineum. Pour years afterwards she gave birth to another child, 
and some months after that event she observed a tumor in the vagina. 
On examination, Dr. Howard discovered complete eversion of the blad- 
der, which hung through the vulva in the form of a red mass, as large as 
an orange, and of a globular shape; its rounded and rather narrow pedi- 
cle could be traced to the edges of the fistula, and the orifices of the 
ureters were seen at its posterior extremity within the vagina. After two 
unsuccessful attempts. Dr. Howard returned the tumor through the fistu- 
lous opening. * The treatment of this form of eversion of the bladder, 
will be that of the fistula on which it depends. 

A portion, or even the whole of the bladder, may be displaced in such 
a way as to produce a hernial tumor. In the male, the protrusion usually 
takes place through the inguinal canal into the groin or scrotum; in the 
female, the displaced organ descends into the vagina, or towards the floor 
of the pelvis, giving rise to the accident which is called vaginal cystocelcy 
or prolapsus vesicae. 

Hernia of the bladder is said to occur more frequently amongst males', 
but if we include cases of vaginal cystocele amongst herniae, the propor-^ 
tion must be reversed; it will be found that displacement of the bladder 
happens much more frequently in the female. The relative dispositioiu 
of parts in the male and female pelvis readily explains why this difference- 
should exist. 

Inguinal cystocele exists when the bladder protrudes through the 
inguinal canal into the groin or scrotum. The tumor may contain a por- 
tion, or even the whole, of the bladder. Beaumont relates a case of the- 
latter kind, where the scrotum contained the whole of the urinary blad- 
der, in which a large calculus was also lodged. The hernia may be single 
or double; it presents great varieties in size, external appearance, etc., 
and it may be complicated cither with protrusion of the bowels, or forma- 
tion of calculus within the displaced portion of the bladder. 

The causes of in^inal cystocele have not been clearly explained. 
Violent efforts at passing water in cases where obstruction exists, difficult 
labors, great lateral distention of the bladder occurring during pregnancy, 
have been mentioned as exciting causes. There must, nowever, exist some 
peculiarity, either congenital or acquired, in the abdominal walls, or in 
the shape and size of tne bladder, which brings it nearer than natural to 
the opening through which it protrudes. Sir A. Cooper attributes the^ 
cause to a relaxed state of the bladder, and suspects that the protrusion 
may also be promoted by neglect to empty the bladder at the time required. 
This probably holds good m many cases. It is necessary to the occur- 
rence of a cystocele, that the bladder should be placed immediately behind, 
or very close to the ring, and that it should hold that situation when 
empty; for the distended condition of the organ is obviously so unfavor- 
able to a protrusion that it can hardly be deemed possible m that state. 

It is probable that, in many cases, the inguinal canal may have been 
}>repared for the reception of the bladder by tne previous descent of intes- 
tine; the hernial tumor will then contain both bladder and intestine; or 
the bowel may have returned into the abdomen, and left the sac free for 

* Dr. Gross, loc. cit., p. 327. 
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the reception of the bladder. Howeyer this may be^ it is certain that, 
as a cystocele may give rise to a protrusion of omentum, so an entero- 
oele or epiplocele may cause a descent of the bladder. The symptoms 
of the latter occurrence have not been observed in many instances until 
long after the patients have been icTcommoded by an intestinal or omental 
hernia, and it has even been suggested that hernia of the bladder is iQ ways 
preceded by one or other of these affections; that is, howeyer, contrary 
to experience, which has shown that a protrusion of the bladder may 
exist alone. 

The manner in which an ordinary omental or intestinal rupture may 
become complicated hj the addition of a cystocele, can be easily under- 
derstood when we consider that the peritoneum forming the sac is placed 
immediately behind the rin^, and continued over the superior fundus of 
the bladder. If the origintu hernia be neglected, its increase elongates 
the hernial sac, gradually drawing into the ring that portion of the peri- 
toneum which is attached to the bladder, and the bladder itself, if it be 
disposed to yield to this force. Thus a portion of the organ becomes sit- 
uated behind the cayity of the first rupture, and it passes through the 
xin^ just as the fixed portion of the large intestines sometimes does in the 
gradual increase of a common scrotal rupture. The anatomical descrip- 
tion is the same in this as in the preceding case. The protruded portion 
of the bladder is here interposed between the original hernia and the 
spermatic cord. The posterior surface of the sac, at its upper part at 
least, consists of the peritoneum coyering the fundus and back of the 
bladder, and the proportion of the sac formed in this way depends on the 
extent of the protrusion. 

A bubonocele taking place through the abdominal canal gradually 
brings the upper opening oehind the Tower one, so that we can conceive 
the possibility of the bladder being drawn through the ring in the subse- 
quent increase of the swelling. But the relative positions of the opening 
and the bladder render the occurrence of cystocele more probable as a 
consequence of direct in&iiinal rupture. 

The investments of the hernial mass differ in different cases. There 
may be either one or two sacs, or the protrusion may be destitute of an 
investment of this kind. Thus, if we conceive the bladder to elevate the 
peritoneum above the level of the internal abdominal ring, and then to 
protrude through the opening with that portion of its wall which is 
uncovered by peritoneum, it is evident that we should find a cystocele 
without any sac; such an occurrence, however, must be very rare; more 



commonly the superior fundus, covered by its serous investment, pro- 

ine bladder, covered or not by 
peritoneum, may be found in the sac of an intestinal rupture. In ola 



trades through the ring; or a portion of tne bladder, covered or not b] 



cases, the walls of the bladder are frequently adherent to the adjacent 
intestine or sides of the sac; and the viscus ma3r become greatly expanded 
as in the following case, the history of which is given by Mr. Clement. 
In the patient referred to, the entire bladder had passed through the 
inguinal canal into the scrotum, where it had become enlarged by dis- 
tention, so as to form a tumor of enormous magnitude. The patient, a 
very corpulent man, about sixty years of age, ha^ been troubled with the 
swelling for twenty-five years. It was smiul at first, and slowly increased 
to its immense size, having varied but little during the greater part 
of that time. The patient could not make water without first raising 
the rupture towards the belly, and then rolling it about for a short 
time, when the urine would pass in a full stream, though he was unable 
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to make mnch at one time. He had repeatedly suflEered from constipa- 
tion and Blight attacks of hemiplegia; but his nealth had been good in 
other respects^ and he had been accustomed to take regular, and occa- 
gionally laborious exercise. The swelling had produced no alarming or 
dangerous symptoms until about a f ortni^t before death, when obstinate 
constipation came on, with paralysis of the left side. To these affections 
was joined stillicidium urinae, for which the catheter was used several 
times; but not more than a tea-cupful of urine was drawn off on each 
occasion. Neither purgatives nor enemata produced any relief of the 
bowels, but the patient's symptoms were due more to retention of urine 
than to constipation. The pain and other symptoms increased, and 
delirium and death supervened. The true nature of the hernial tumor 
does not seem to have been suspected during life. The circumference of 
the sweUingwas twenty-nine inches; its length fourteen inches aud three- 
quarters. The whole penis was retracted within the integuments, and 
tne urine had been discharged through an opening resembling the navel. 
One of the testicles could be distinctly felt at the middle of the tumor; 
but the other was not discoverable before the parts were dissected. 
Although the rupture was so large as to extend generally over the pubes, 
and occupy both inguinal re^ons, the protruded parts obviously came 
through the left abdominid ring. When the inguinal canal had been 
exposed and opened, a portion of the colon was seen traversing it, dis- 
tended with feces, but not inflamed, nor compressed, as the entire hand 
cduld be passed through the opening. On continuing the dissection, 
and after removing the testicle, the tumor was found to consist of a sac, 
resembling an enormous hydrocele, from which two quarts of fetid urine 
escaped bv the rupture of a part which had become red and pointed before 
deatn. It was now discovered that the urinary bladder had passed 
through the abdominal ring, so as to form the immense scrotal tumor 
already described. 

Another case of hernia of the bladder into the scrotum is recorded in 
the '^ Transactions of the Pathological Societjr.'^' The patient was a 
man, aged 80, who had suffered from a hernia in the left croin since he 
was sixteen years of age. He had enjoyed excellent health, though he 
had never worn a truss. When he was 70 years old the hernia appeared 
to increase in size, and a swelling formed also in the right groin. This 
ffraduaUy became larger, but evidently diminished after some urine had 
been passed. Symptoms of retention occurred, a catheter was introduced, 
and two quarts of urine were drawn off. The patient died, and on post- 
mortem examination it was found that the displaced portion comprised 
two-thirds of the bladder, and would hold fifty ounces of urine. The 
pelvic portion of the viscus had a capacity of twenty ounces. The com- 
munication, in the inguinal canal, between the two parts measured one 
inch in diameter. The epigastric artery was at the inner side of the neck 
of the protrusion. 

The part undergoes further changes after it has passed through the 
ring. It becomes contracted in the opening, and expands again below. 
Mr. Eeate found it contracted at the ring, dilating itself a^in in the 
abdomen and pelvis, and forming a kind of double bag divided by the 
ring. And the same change had occurred, to a still ereater extent, in a 
case operated on by Mr. Pott. He discovered a membranous bag, grow- 
ing narrower as it proceeded upwards; and a membranous duct, about 

VoL iv., p. 187. 
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the size of a large wheat-straw, was continued from its upper end through 
the ring. The urine flowing through this, when it was divided, proved 
the case to be a hernia of the bladder. 

The cystocele is occasionally complicated with the formation of cal- 
culi in the protruded part of tne bladder; and it is, indeed, to be won- 
dered that this does not more frequently occur, when we remember the 
irritation to which the bladder is exposed, and the manner in which the 
urine stagnates in the protruding sac. Many cases of the complication 
now spoken of are on record; and it led to some curious mistakes for- 
merly, when the nature of the complaint was less known. Thus Petit 
felt several calculi in a hernial tumor, but they subsequently disappeared, 
for they had been discharged through the urethra. Sala had a patient 
who presented the rational symptoms of calculus, but the stone could never 
be felt with a sound; after death the c^culus was discovered in a portion 
of the bladder engaged in the inguinal canal. Yidier relates a case where 
a calculus contained in a cystocele was mistaken for bubo, and caustic 
applied, with the effect of establishing urinary fistula. Even Pott him- 
self once cut into a cystocele through mistake. 

Calculi may, likewise, be found in cases of cystocele in the female. 
In a case related by Hartmann, a pudendal cystocele contained a stone 
weighing three ounces. Cloquet and other writers mention several exam- 
ples. Cruveilhier, however, found a calculus in the undisplaced portion 
of the bladder.' 

The symptoms indicating this displacement, are — difficulty in making 
water, with occasional retention ; sudden escape of a large quantity oi 
urine upon introducing a gum-elastic catheter ; enlargement of the her- 
nial swelling after the urine has been retained ; and the escape of urine 
from the urethra upon pressing the tumor. 

The symptoms of cystocele will be different according as the protruded 
portion is full or empty ; confined to the groin, or continued into the 
scrotum ; and simple, or combined with intestinal or omental rupture. 
When the part is empty, its volume is not considerable, the sides col- 
lapse, and examination discovers nothing but a soft membranous sub- 
stance rolling under the fingers. The swelling is sometimes round and 
uniform, sometimes elongated and irregular ; when compressed, it causes 
a desire to make water, and sometimes the involuntary flow of urine ; and 
it increases and diminishes in size according as the bladder is full or 
empty. There is often a constant jmn in the region of the kidneys and 
penneum. But the most characteristic circumstance is the state of the 
urinary evacuation. When there is frequent desire to expel the urine 
with occasional retention ^ when the tumor increases after retaining the 
water for some time, and is diminished, or entirely disappears on voiding 
the urine, the case must be a cystocele. As an additional means oi 
diagnosis, warm water may be injected into the bladder. This will be 
followed by an increase of the swelling, which will again subside when 
the water is allowed to escape through the catheter. The patient some- 
times feels unable to expel tne urine without elevating and compressing 
the tumor, but he can accomplish it easily by these means. After 
voiding all that he can, a further desire to maKe water is excited by 
pressing the swelling. 

Should retention of urine have occurred, it will be observed that the 
tense tumor usually formed above the pubes by the distended bladder 

* Anat. Path., liv. xxvi., p. 3. 
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is absent; but we must nofc forget that onlj a small portion of the 
bladder may be contained in the ^oin. M. Giyiale * insists on the neces- 
sity of our stadying the manner m which the urine is excreted while a 
catheter remains in the bladder. Thns^ if the body of the organ has 
been emptied by the catheter^ and if a fresh quantity of fluid flows 
through the instrument when pressure is made on the tumor, we have 
conyincing jjroof that some portion of the urinary reservoir is contained 
in the hernial sac. Unless the catheter be employed, the urine which 
stagnates in the tumor might be merely forced into the bladder, and a 
usSul means of diagnosis would be omitted. The urine obtained by 
compressing the tumor is usually more or less turbid, and deposits a 
copious precipitate. When the bladder has descended into the scrotum 
and is full of urine, it might be mistaken for hydrocele. The dysury, 
the power of diminishing the swelling by pressure, and desire of making 
water consequent on this, sufficiently distinguish the case. To the pecu- 
liar symptoms of cystocele will be added those of an intestinal or omental 
rupture, when the affection is complicated. The diagnosis would be 
rendered difficult if the opening leading into the displaced portion were 
blocked up by a calcalus. It might in such a case be impossible to reduce 
the size of the tumor by compression. 

In some cases the protrusion of the bladder has been attended with 
no symptoms. Its existence was not known until after death in Mr. 
Keate's case, where the greater part of the viscas had passed into the 
scrotum ; and the same observation may be made concerning a case 
related by Arnaud. 

If the hernia be reducible, it should be replaced within the abdomen 
and a suitable truss applied. If reduction be impossible, the tumor 
should be supported by means of a suspensory bandage, or a truss with a 
hollow j)ad. It seems to be hardly susceptible of strangulation ; but if 
such a circumstance should occur, the operation must be resorted to, as 
in other cases of hernia. If a stone be discovered, we ought to remove 
it by an incision. No ill consequences followed in two instances where 
openings were made in the protruded portion of the bladder.' 

In all cases great care should be taken to prevent the urine from 
becoming stagnant in the protruded sac. The catheter should be fre- 
quently used. If retention should occur and the symptoms are not 
relieved by the catheter, the tumor should bo punctured. 

Inguinal cystocele may likewise occur in the female, especially during 
pregnancy ; but in a less rare form of displacement, the bladder descend 
behind the pubes into the vagina, forming a tumor which surgeons call 
vaginal cystocele, while accoucheurs generally denominate the complaint 
prolapsus of the bladder. The causes of the accident are well under- 
stood, and in most cases sufficiently obvious. Relaxation of the walls of 
the vagina affords a predisposing cause, joined to which any unnatural 
pressure on the bladder may force it downwards and inwards on the 
vagina, where the least support is afforded. Hence the complaint is 
often the result of difficult and protracted labors, especially when the 
urine has been suffered to accumulate, and the displacement is particu- 
larly liable to occur in those unfortunate cases where the support, which 
should be afforded by the pelvic floor, has been lost through laceration of 

' Civiale, Traits Pratique sur les Maladies des Organes Q^nito-Urinaires, voL 
iiL, p. 87. 

• M6m. de TAcad. Roy. de Chir., torn, il., pp. 11, 18. 
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the perineum. In manj other cases the bladder is mechanically brought 
down by prolapsus of the ya^ina and uterus. 

Inconvenient as this accident is to unmarried females, it has occa- 
sioned the greatest embarrassment during deliyery ; impeding the passage 
of the head, or misleading the accoucheur. Dr. Hamilton mentions^a 
case in which the prolapsed bladder was mistaken for the membranes, 
and punctured ; and Dr. Merriman records one, in which a distended 
bladder, pushed before the head of the child during labor, was actually 
opened under the notion that it was a case of hydrocephalus. The obstar 
cles which the accoucheur may have to encounter in cases of this kind, 
are well illustrated by an interesting case, related by Dr. M'Cormack, of 
Portadown. Although vesico-vaginal fistula had existed for seven years, 
the bladder formed a large tumor at the entrance of the vagina, and 
delivery was effected only by perforation of the child's head. ' 

Cases of prolapsus of the oladder seldom come under the notice of the 
surgeon until the ordinary means of relief have failed. The symptoms 
are usually well-marked. The patient experienoes a sensation of weight 
and bearing-down with frequent desire to pass urine ; there is also a 
peculiar pain referred to the navel with a sense of tightness or dragging. 
This pain is greatest when the bladder is distended, and diminishes after 
the passage of urine. The bladder is never completely emptied, for its 
lower and posterior part which projects into the va^na soon loses its 
power of contractibility, and retains a quantity of urine in spite of the 
patient's efforts at expulsion. In some cases the patients are obliged to 
replace the protrusion before they can pass water. The bladder becomes 
very irritable, and the urine often contains much ropy mucus and phos- 
phatic deposits.' 

On examination, a soft, elastic, fluctuating tumor will be felt at the 
orifice of the vagina. If the displacement be but slight, it will be advis* 
able that the patient should retain her urine for an hour or two so that 
the protrusion may bo well-marked. In severe cases, however, this will 
be unnecessary, for the tumor constantly remains full, notwithstanding 
the patient's attempts to empty the bladder. The swelling varies in 
size, generally aocoi^ing to the duration of the case, from a slight ful- 
sess extending backwards from the urethra, to a considerable projection 
which fills up the vagina, or even projects beyond it. On introducing a 
catheter, its point can be felt in the tumor, which diminishes in size aa 
the urine is withdrawn. The finger can be passed into the vagina below 
the tumor, and the os uteri can be felt behind it nearly in its natural 
situation. When the bladder is distended, the surface of the tumor is 
smooth, moist, and shining, but thrown into transverse folds when the 
bladder is empty. There is usually more or less Icucorrhoea, caused in 
pai*t by the relaxed condition of the vagina, and partly by the irritation 
produced by the size and friction of the tumor, rrolapsus of the blad- 
der can easily be distinguished from prolapsus uteri. In the latter affec- 
tion the tumor is firm, the os uteri lower than natural, and the vagina 
shortened. Prolapsus of the bladder, however, may accompany various 
forms of displacement of the uterus. Calculi have been known to form 
in the prolapsed portion, as in a case reported by Gendron.* 

The nature of the treatment to be adopted will depend upon the 
extent of the protrusion and the condition of the parts. If the patient 

> Lancet, Feb.. 1850, p. 204. 

' Dr. Golding Bird, Med. Times and Gazette, 1858, Jan. 1st. 

'Bull, de rAcad^mie, tonu xziv., p. 47. 
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be yoHngy and the protrusion reoent and moderate in extent, the bladdet 
should be kept empty by the frequent use of the catheter, the recumbent 
position should be enjoined, and astringent injections containing alum^ 
sulphate of iron, or decoction of oak bark may be employed. A sponge 
pessary, soaked in a decoction of oak bark with alum, lorms a convenient 
method of applying an astringent to the relaxed parts. The bowels 
should be kept open by mild purgatives, such as small doses of sulphate 
of magnesia with a grain or two of sulphate of iron, and the patient 
should be directed to avoid all efforts at straining. If the prolapsus be 
of long standing and of considerable extent, not much benefit can be 
expected from local astringent applications. Various operations have 
been performed with the object of contracting the calibre of the vagina. 
The anterior wall of the relaxed canal maybe touched with the actual 
cautery, so that a slough is produced. When this comes away, the con-* 
traction may suffice to prevent the formation of the vesical pouch. The 
same object may be attained by removing a triangular slip of mucous 
membrane, the base of the slip being turned towards the orifice of the 
vagina. The edges of the wound are brought together by suture. An* 
other operation, suggested by Prof. Stolz,' of Nancy, consists in remov- 
ing a circular piece of mucous membrane, about the size of a five-shilling 
piece, from the surface of the protruded portion. When the bleeding 
has been checked, a silk suture is passed round the bared surface about 
an inch from its margin, in the same manner as is done in making an 
ordinary calico bag. On drawing the two ends together, the edges of 
the wound are approximated, and the canal of the vagina is much 
diminished in length and circumference. The cervix of the uterus is 
retained in a pouch above the narrowed vaginal surface. 

In the more severe forms of the affection occurring in women beyond 
the period of child-bearing, the operation proposed and practised by the 
late Mr. Baker Brown ' has been attended in several cases by very satis- 
factory results. The contraction of the calibre of the vagina is the object 
sought to be attained. The followine^ is the mode of operating : — The 
bowels having been previously opened by enema, the patient is placed in 
the lithotomy position, and an assistant holds up the tumor with Jobert's 
bent speculum, and presses it under the pubes in its natural position. 
A piece of mucous membrane, about an mch and a quarter long, and 
three-quarters of an inch broad, is then dissected off longitudinally, just 
within the lips of the vagina. The upper edge of the denuded part 
being on a level with the meatus urinarius, the ^ges are drawn together 
by three interrupted sutures ; the operation is then repeated on the other 
side of the vagina. The next step consists in dissectmg off the mucous 
membrane laterally and posteriorly in the shape of a horse-shoe, the 
upper edge of the shoe commencing half an inch below the lateral points 
of denudation, taking care to remove all the mucous membrane up to the 
edge of the vagina where the skin joins it. Two deep sutures of twine 
are then introduced about an inch from the margin of the left side of the 
vagina, and brought out at the inner edge of the denuded surface of the 
same side, and again introduced at the inner edge of the pared surface of 
the right side, and brought out an inch from the margin of the right 
side of the vagina, thus bringing the two vascular surfaces together, 
which are then kept so by means of quills, as in the operation for rup- 

» Brit and For. Med. Chir. Review. 1875, vol. ii., p. 225. 
'Med. Times and Gazette, 1858, voL 1., p. 895. 
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tared perineum. The edges of the new perineum are lastly united by 
interrupted sutures, and the patient placed in bed on a water-cushion. 
Two grains of opium are given directly, and one grain every six hours ; 
simple water-dressing applied to the parts ; beef-tea and wine for diet. 
A flexible catheter, to which is attached an elastic bag to catch €he urine, 
is introduced into the bladder ; by this means the bladder is constantly 
kept empty. 

The object sought in this oi)eration is the contraction of the calibre of 
the vagina, which, as ma^r be imagined, is enlarged and flabby. The 
first step of the operation is directed to the contraction of the vagina 
laterally, so as to prevent the tumor from falling down from above; the 
second step is for the purpose of contracting the vagina posteriorly; and 
thus in the end, the orifice of the vagina being diminished by at least 
two-thirds, and the perineum increased in extent, should the prolapsus 
not be restrained by the lateral contractions, it cannot extrude beyond 
the orifice of the vagina, but must necessarily fall upon the new perineum. 
The after treatment in most particulars resembles that pursued after the 
operation for ruptured perineum. Opium is given to allay irritation 
and pain, and to prevent defecation; the strength is supported by nourish- 
ing diet and wine; water-dressings are applied, and perfect repose is en- 
joined. The use of injections is, however, contra-indicated; for the sutured 
parts must not be interfered with in any way. It is of the greatest 
importance to keep the bladder emptied; and this point is best secured by 
retaining a catheter in the bladder, with a bag to receive the urine as it 
escapes. After the seventh or eighth day, according to the integrity of 
the union of the parts, the patient may pass the urine resting on her 
hands and knees. 

The time for the removal of the sutures must be regulated by the 
circumstances of each case; but, in general, the deep ones may be with- 
drawn from the third to the fifth day, the others a few days afterwards. 
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CHAPTER V. 

WOUNDS AND INJURIES OF THE BLADDER. 

Although carefully protected, by the bony framework of the pelvis 
and adjacent softparts, trom the effects of injury, the bladder occasion- 
ally suffers from external yiolence.* Various kinds of weapons and 
missiles may reach the bladder through the walls of the abdomen or 
pelyis, the perineum, rectum or ya^na, and the resulting wounds will be 
either incised, lacerated, punctured or gunshot, according to the weapon 
employed. In this first class of cases there is an external wound commu- 
nicating with the wound in the bladder. 

The bladder may also be injured in a different manner, yiz., by pres- 
sure from within outwards, as when the organ giyes way from oyer-dis- 
tention. Such an accident, howeyer, from this cause alone, is extremely 
rare, but it not unfrequently arises when the bladder, in a state of dis- 
tention, is subjected to direct or indirect yiolence. The bladder may 
also be contused or lacerated by fragments of bone, or ruptured from 

{pressure, without perforation, in cases of fracture of the pelvis. In the 
emale, the bladder is liable to injury during parturition, either from 
pressure of the head of the child, or from unskilfully used instruments. 
The bladder may also be injured by a catheter or lithotrite roughly 
manipulated. 

In all injuries of the bladder the locality and extent of the mischief 
are the main points of importance. As a matter of course, an iniury 
affecting a part uncovered by peritoneum is less serious than one which 
involves any portion of that membrane. Wounds of the anterior wall, 
neck and base of the bladder are therefore, ccsteria paribus^ less liable to 
be followed by fatal consequences than those of other parts of the organ. 
Freedom of escape for the urine by the wound is another point of import- 
ance, extravasation into the cellular tissue being generally attended by 
fatal results. Profuse hsemorrhaKes, usually venous in character, some- 
times occur as a result of external yiolence, but peritonitis and extrava- 
sation of urine into the cellular tissue are the main dangers to be dreaded 
in all forms of injunr to which the bladder is liable. 

The first class oi cases, which includes wounds of the bladder caused 
by weapons and missiles of various kinds, embraces gunshot wounds, but 
tnese latter may be with advantage considered separately, inasmuch as 
they form a perfectly distinct class. 

Incised, laceratea, or punctured wounds of the bladder, caused either 
by sharp instruments, such as swords, knives or lances, or by blunt 
weapons, as stakes, sticks, and the like, are of comparatively rare 
occurrence. Out of 504 ^ cases of injury to the bladder collected by Prof. 

> The comparatiTe rarity of injuries to the bladder is shown by the fact that 
only two instances occurred among 16,711 surgical cases treated at St. Bartholo- 
mew's Hospital, 1869^75. 

* Langenbeck^s Archiv ftkr klin. Chir., Bd. xzii. In the revision of this 
chapter much assistance has berai derived from Dr. Bartels' article. 
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Max BartelSy only 50 belonged to this class. The weapons by which 
such injuries are caused are very varioas, and the bladder may be reached 
through the perineum or rectum, the obturator foramina, or, above the 
pubes, through the walls of the abdomen. The injuries are more fre- 
quently caused by the patient falling upon or against a comparatively 
blunt object, such as the leg of a chair, the handle of a broom, a wooden 
stake, etc. In a few cases the bladder has been penetrated by the horn 
of a bullock. In the remaining instances belonging to this category the 
organ has been wounded by a lance, sword, dagger, or other pointed 
instrument. 

In 22 of the 60 cases above alluded to, the perineal region was the 
seat of injury, and only in five of these cases was the wound inflicted 
with a sharp weapon. In the remaining seventeen the patients fell from 
a height upon a more or less blunt extremity of a stick, handle of a 
broom, etc. In thirteen instances, the point of the object passed through 
the bowel into the bladder; ten of these patients recovered. 

Only one case of injury to the bladder through the obturator fora- 
mina is placed on record by Dr. Bartels. The injury was inflicted on a 
cavalry soldier by the lance of a Cossack. 

The third channel by which the bladder may be reached by a weapon 
is through the abdominal wall, in the hypogastric region. Injuries of 
this kind (gunshot wounds, of coui*se, excepted) are extremely rare. 
Dr. Bartels has found only twenty-six cases of wounds of the bladder 
from injuries inflicted in this region, and only ten of these cases belong 
to military surgery. There is not a single case on record of a bayonet 
wound of the bladder. It would seem to be a well-authenticated fact 
that the bladder is rarely injured in military warfare by swords or other 
sharp weapons. Thrusts with the bayonet are directed at the thorax and 
upper part of the abdomen, and a sword cut could scarcely be so made as 
to reacn the bladder. It appears from the medical reports of the war of 
the American Secession, that no case of injury to the bladder by lance, 
sword, or bayonet, came under the notice of the surgeons. . 

Out of Dr. Bartels' fifty cases only eleven proved fatal. In all of these 
the peritoneum was opened, in some the intestines also were injured, and 
death usually occurred with great rapidity, the patient never surviving 
beyond the third day, unless there was a second opening through which 
the urine could escape. In many of the cases, the cure was prolonged 
by the occurrence of a fistula, while in some instances fragments of the 
patient's clothes, or of the offending object, were retained in the bladder 
and gave rise to various complications, such as the formation of urinary 
concretions, etc. 

The symptoms of wounds of the bladder are usually sufliciently clear 
to render the diagnosis easy. The direction of the wound, the escape of 
urine from it, the passage of bloody urine through the urethra, are the 
characteristic symptoms of the injury. If, however, the wound be small 
and its direction very oblique, little or no urine may escape from it. 
The subjective symptoms are not necessarily characteristic; they are 
those of severe injunes in general. 

In the treatment, the main indication to be fulfilled is to prevent 
infiltration of urine and to combat any symptoms of peritonitis. It is 
better not to introduce a catheter if the urine escapes freely from the 
wound. Haemorrhage is to be arrested in the usual manner, and foreign 
bodies removed when within reach. The pain and vesical tenesmus are 



W0I7in>S AND INJUBIES OF THB BLADDEB. 55 

to be alleviated by opiam in some form, and any symptoms of peritonitis 
must be treated by calomel and opium, leeches, fomentations, etc. 

Gansbot woands of the bladder form the majority of all cases of 
injurj of this or^m. Out of Dr. Bartels' 504 cases 285 were instances 
of this nature. In 131 cases the injury to the bladder was complicated 
by a gunshot fracture of one or more bones. This complication aoes not 
appear to influence the rate of mortality; only 38 deaths occurred among 
these last mentioned cases. Fracture of bone, however, causes the 
treatment to be m\ich more prolonged, owinff to the time required for 
the formation and separation of sequestra. Tedious suppuration is also 
a frequent consequence, and in some cases fragments of bone are retained 
in the bladder, and form the nuclei of urinary concretions. 

The course taken by the projectiles, in injuries which involve the 
bladder, is veir various. In the majority of cases the aperture of entrance 
is in front. This was the case in 126 of Dr. Bartels' cases. In 100 in- 
stances the bullet entered posteriorly. The mortality was the same in 
each class, viz. 26. In 136 instances the bullet traversed the body ; the 
number of deaths was 30. In 92 cases the bullet lodged ; of those, 23 
terminated fatally. The conclusion to be drawn is that a double wound 
is less dangerous than a single one. With regard to the missiles em- 
ployed, these, in Dr. Bartels' tables, are bullets of all kinds, shot of various 
sizes, fragments of shells, etc. In some cases, the injury to the bladder 
is not caused by the bullet itself, but by fragments of bone which are 
forced through the coats of the organ. In other cases the bullet lodges 
close to the bladder, and subsequently enters its cavity by a process of 
ulceration. As a matter of course the injury is often complicated by 
wound of the bowel and peritoneum. When the latter structure is pene- 
trated the result is always fatal, and the same may be said when the 
opening into the peritoneum is caused by a secondary process of ulcera- 
tion. In the fatal cases with uninjured peritoneum, the cause of death 
is infiltration of urine, with acute septicsBmia, or profuse suppuration 
with chronic septicaemia. Professor Pirogofl! states that in three-fourths 
of the fatal cases, death is due to urinous acute purulent oedema of the 
fascia of the pelvis. When the peritoneum is likewise involved, it would 
appear that death is often due to septicaemia. 

The symptoms of a gunshot injury of the bladder are generally very 
marked. The patient usually falls prostrate to the ground ; only in rare 
instances is he able to walk after receipt of the injury. Pain in the 
wound and abdomen generally, retraction of the testicle with great pain 
in that organ, vomiting, urgent desire to make water, escape of bloody 
urine or pure blood from the urethra, are the other prominent symptoms. 
The escape of urine from the wound almost establishes the diagnosis, 
but such a symptom may occur (though much more rarely) after a similar 
injury involving the kidney, the ureters, or the prostatic portion of the 
urethra. If there are two wounds, the urine generallv escapes from 
both. If the intestines likewise are injured, feces and flatus will prob- 
ably escape from the wounds. After a time the escape of urine from the 
wounds ceases, owing to swelling of the parts, and painful desire to pass 
water then becomes the most prominent symptom. In the course of the 
second or third day, the sloughs commence to separate, and suppuration, 
accompanied by fever, sets in. It is at this period that infiltration of 
urine is likely to occur, a symptom marked by the occurrence of rigors 
and fever. When the sloughs are detached, the track of the wounds 
being covered by granulations, infiltration of urine is no longer a possible 
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danger. Where the peritonenm has been wounded, acnte inflammation 
of that membrane is the j)rominent symptom. The abdomen becomes 
painful and tumid, the patient is uneasy and com{)lains of thirsty and is 
further distressed by vomitine and hiccup. Delirium soon sets in, the 
skin is cold and covered witn perspiration, and death speedily ensues. 
In non-fatal cases, when there are two wounds, one of them usually heals 
long before the other, which may remain open for a considerable period 
and form a fistula, continuing sometimes for months or years. The 
anterior wound is more likely to take this latter course. These fistulse 
have their external opening in yarious parts, such as the rectum, the 
Tag^na, the abdominal wall, the groin, perineum, scrotum, the gluteal' 
region or upper part of the thigh. In some cases the fistulsa are due to 
the suppuration, and to the pus making its way through the skin, or to 
artificial openings for its evacuation. 

With regard to the complications of gunshot wounds of the bladder. 
Dr. Bartels gives a summary of his cases, from which it appears that the 
bones of the pelvis often suffer, the thigh-bone and joints being rarely 
touched. In 18 cases, vessels of some size were injured ; m 28 the 
peritoneum was involved. The ureters, the genital orean and the kid* 
neys occasionally suffer, and likewise various portions of the bowel. The 
cases in which the colon and ileum were injured all ended fatally ; in 60 
instances the rectum was wounded ; 17 of these patients died. 

Another complication of gunshot wounds of the bladder is the reten- 
tion, within the organ, of the missile itself, or of various other foreign 
bodies, such as portions of clothes, pieces of bone, fragments of woM, 
coagula, etc. Small articles belong^ing to these classes nave been spon- 
taneously expelled by the urethra ; in other cases the foreign bodies have 
remainea behind, and given rise to the formation of urinary concretions. 
In 46 of Dr. Bartels' cases of gunshot wounds of the bladder, the opera- 
tion for lithotomy was eventually performed for the removal of the 
foreign body, and in all but two instances with a successful result. 
The ammoniaco-magnesian phosphate forms the ususd incrustation of 
the foreign body ; the urates, phosphate of lime, and organic matters are 
less frequently met with. Iron projectiles become incrusted with greater 
rapidity than leaden ones. 

In the treatment of gunshot wounds of the bladder, it is a point of the 
greatest importance to provide as much as possible for the free escape of 
the urine, so as to lessen the risk of infiltration. The wound or wounds 
should be covered with some light material and kept as clean as possible. 
If the urine escapes freely, it is unnecessary to introduce a catheter, but 
if retention occurs, a ^m-elastic instrument must be used. It is, gen- 
erally speaking, unadvisable to keep a catheter in the bladder. If the 
symptoms of retention be urgent and a catheter cannot be passed, owing 
to the neck of the bladder being implicated, a free opening must be 
made upon a catheter or staff passed down the urethra as far as it will ^o. 
Mr. Guthrie records a case in which the attempt to pass a catheter failed 
and no other treatment was attempted. Extravasation of urine took 
place, and the patient died.^ Mr. Outhrie also records several other 
cases of gunshot injury to the bladder, terminating favorably. 

Urinary infiltration must be treated by incisions. Pain is to be re- 
lieved by opium in the form of a suppository, or morphia subcutaneously, 
and by warm applications to the hypogastrium and perineum. Dr. Bar- 

1 Commentaries on Suigeiy, p. 611. 
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tela thus summarizes the conclusions to be drawn from the histories of 
the cases of gunshot wounds of the bladder : These wounds are certainly 
fatal when they involve the peritoneum, lar^e vessels, or the hip-joint. 
Under all other circumstances the prognosis is favorable rather than 
otherwise. It is unfavorable when there is any amount of urinary infil- 
tration. In favorable cases the wounds heal in from three to six weeks, 
but progress is often much delayed, especially when a fistula forms. The 
possible formation of a urinary concretion is a point always to be borne 
in mind. Even in favorable cases the patients often suffer for life from 
various disturbances in the function of the bladder. 

It now remains to consider the third class of injuries to which the 

bladder is liable : this includes cases of rupture or laceration of the organ 

without external wound. An injury of this nature is almost always the 

result of some great external violence, the bladder at the same time being 

full of urine. Sudden blows over the hypogastric regions, falls against 

hard projecting bodies, and the pressure of a heavy weight on the lower 

part of tne abdomen, are the most frequent causes of the accident. When 

arising from the last-mentioned cause, the injury to the bladder is often 

complicated by fractures of the pelvis, and it may be sometimes difiicult 

to determine whether the laceration was the direct result of the injury 

or was caused by the penetration of splinters of bone. As illustrating 

the manner in which rupture of the bladder may be caused, Mr. Coulson 

has described a case in which it occurred between two powerful men, 

after drinking ; the one fell with his knee bent on the abdomen of tUe 

other, and caused a laceration of the bladder, which was speedily followed 

by fatal peritonitis. In another case, the injury was caused by a fall 

from the top of a coach. A gentleman was riding on the box of his 

carriage with his coachman, when the vehicle was upset ; the coachman 

fell on him, and the master's bladder was lacerated. The patient died 

on the third day after the accident. 

In a few cases the bladder gives way, not under direct violence, but 
from general concussion of the frame, as when a man falls on his feet 
from a height. Mr. Cusack, of Dublin, has related a case of this kind.^ 
Professor Bartels, in the paper before referred to, has collected 169 
cases of rupture of the bladder. In 57 of these the injury was caused 
by the patient falling against some hard projecting object ; in 51 in- 
stances the iniury was the result of blows or kicks upon the abdomen, 
and in 5^, the pressure of heavy weights, e.^., the wheel of a wagon 
passing over the nypogastrium, was the cause of the accident. In the 
first subdivision, the majority of the patients were in a state of intoxica- 
tion at the time of the accident ; in the second, the injury was generally 
the result of a fight, while in the third, the wheel of a carriage passing 
oyer a body, or tne fall of a wall was the most frequent cause of the ac- 
cident. Dr. Bartels believes that the excessive use of alcoholic liauors 
tends to diminish the tone and elasticity of the muscular fibres of the 
bladder, and in this way he accounts for the frequency with which lacera- 
tion of the organ occurs when persons in a state of intoxication re- 
ceive a blow on the lower j>art of the abdomon. Chronic inflammation 
of the bladder would likewise render its coats more fragile. 

The part of the bladder which gives way under sudden violence is 
generally that portion of the posterior wall which is covered by the 
peritoneum. Dr. Harrison explains this fact in the following manner : 

1 Dublin Hospital RepoitB, vol. ii., p. 810. 
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^^ The several tunics of the bladder allow of considerable distention ; 
but least of all^ the peritoneal ; when, therefore, the bladder becomes 
fnllj distended, and is subjected to sudden or violent compressing force, 
this tunic, which is then tense, and comparatively unyielding, will crack, 
while the subjacent tunics, which are connected to it, will be torn along 
with it ; whereas in other situations, where cellular tissue occupies the 
place of serous membrane, the coats of the bladder will yield consider- 
ably before they give way or admit of laceration.'^ In Dr. Bartels' cases 
the laceration involved the peritoneum in 93 instances, and in 39 of 
these the injury was at the posterior part of the bladder. In 40 cases of 
extra-peritoneal injury, the laceration was* at the anterior part of the 
bladder in 18 instances. Sub-peritoneal rupture occurred nine times. 
In a few instances the coats of tne bladder were lacerated at two or more 
places. 

The extent and appearances of the laceration vary in almost every 
case. It is sometimes a mere fissure ; sometimes it extends to several 
inches, the edges of the lacerated surface being ragged and everted. The 
appearances will also vary somewhat, according as the injury may have 
occurred in the peritoneal or extra-peritoneal portions of the bladder ; 
but when the patient has survived for a few days, the inflammation 
which supervenes will mask the appearances belon^ng to the original 
lesion. In the third class of cases, those in which the laceration is com- 
plicated or caused bv fracture of the pelvic bones, various other injuries 
will be found after death. 

The symptoms of laceration and rupture of the bladder vary much in 
kind and intensitv in different cases. The earlv symptoms are probably 
connected with the accident itself ; those whicn set in later depend on 
the inflammation excited by the effused urine. In some cases the pa- 
tient seems to experience little inconvenience from the serious injury in- 
flicted on him. A case of this kind is quoted by Prof. Bartels. A man 
received an injury in a drunken brawl. On the following day, being 
unable to pass water, he walked three miles to have a catheter passed. 
He continued at his work till the third day, when he sought admission 
into the hospital on account of abdominal pain. He died on the eighth 
dav from peritonitis. On post-mortem examination, a rent, one and a 
half inches long, was found in the posterior wall of the bladder. The 
pelvic cavity contained a quart of colorless urine. A somewhat similar 
case is cited by Mr. Holmes in his "Treatise on Surgery,'* p. 215. A 
man was admitted into St. Oeor^e's Hospital, complaining of pain in the 
hypogastric region, the result of a fall or blow received about thirty-six 
hours previously. He had walked to the hospital, and displayed no dis- 
tress of any kind. The case terminated fatallv, and, on post-mortem 
examination, the bladder was found extensively lacerated and communi- 
cating freely with the peritoneal cavity. In cases such as these, the 
early symptoms proper to laceration are absent, and the injury may not 
be suspected until inflammation begins to set in ; more commonly, now- 
ever, the patient experiences severe pain at tho lower part of the abdo- 
men immediately aiter the accident, and then exhibits the ordinary signs 
of violent shock. He becomes weak and faint ; the pulse is feeble, the 
countenance anxious, the extremities cold ; he is unable to expel the 
urine, and sometimes loses all desire to make the attempt. The little 
urine that escapes, or may be drawn off by the catheter, is tinged with 
blood ; nausea or vomiting next ensue ; the patient becomes restless, 
and the abdomen is somewhat tender to the touch, or may be prominent 
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jnfit above the pnbes. These are the precarsory signs of inflammation, 
which sets in at a very uncertain period after 4;he accident ; sometimes 
after the lapse of seyeral days. 

This inflammation and the symptoms which accompany it will be 
modified according as the injury has taken place in the part of the blad- 
der coyered or not by peritoneum; in other words, according as the 
urine may be effused into the peritoneal cayity or into the cellular tissue 
of the pelvis. Dalness on percussion, extending symmetrically oyer the 
abdomen, would indicate that the urine is effased into the peritoneal 
caTity. Circumscribed patches of dulness, on the other hand, are signs 
that the effusion is extra-peritoneal. 

The occurrence of peritonitis is indicated by the febrile reaction, and 
the condition of the abdomen : as the symptoms of collapse from shock 
pass away, or after a certain interval of ease, the patient begins to com- 
plain of uneasiness and pain in the lower part of the abdomen ; these 
quickly spread until the whole belly becomes extremely tender to the 
touch. At first the lower part of the abdomen is somewhat full ; it now 
becomes tympanitic, the febrile symptoms keep pace with the local signs, 
delirium ensues ; the well-known symptoms of peritonitis are developed, 
and the patient dies. 

When the urine has been effused into the cellular tissue of the pelvis, 
the symptoms and progress of the case yery much resemble those m cer- 
tain fatal eases of lithotomy. The shock produced by the accident is 
the same, but the inflammatory symptoms which supervene are not so 
well marked ; there is more prostration, and as the peritoneum is in- 
Tolyed in a secondary manner only, the symptoms of peritonitis occur at 
a later period, or may be absent altogether. This chiefly happens when 
the bladder has given way low down, at the back part ; if the laceration 
has taken place above and in front, the peritoneum is more rapidly 
affected. 

Haemorrhage, as before mentioned, is another source of danger, but 
in some cases of rupture of the bladder the urine contains only slight 
traces of blood. Mr. Fleming ' mentions the case of a boy who was run 
oyer by a cart, and sustained an extensive fracture of the pelvis. The 
urine, withdrawn by a catheter, appeared to the naked eye to be free 
from blood, but some blood corpuscles were visible under the microscope. 
Death ensued on the seventh day, the bladder acting yoluntarily for two 
days preyiously. The pelvis was found to be extensively fractured, and 
the bladder perforated anteriorly in a portion destitute of peritoneum. 
In another case, in which the anterior part of the bladder was lacerated 
below the peritoneal coat, hsematuria was absent. 

The diagnosis of laceration of the bladder is seldom difficult. The 
history of tne case and the condition of the patient clearly point to the 
nature of the accident. It arises from external yiolence or general con- 
cussion acting on a full bladder ; and when these injuries are imme- 
diately followed by severe pain in the region of the bladder, with constant 
desire but inability to pass water, and tne peculiar symptoms of sinking 
which indicate a yiolent shock to the system, we have a train of circum- 
stances which show not only that some yisgus has been ruptured, but 
that the viscus is the bladder. Other symptoms will also assist us in 
doubtful cases. There may be a tumor at the lower part of the abdomen ; 
but as the swelling depends on effused urine, it is rather a diffused ten- 
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sion, unlike the circumscribed tumor resulting from retention of urine. 
On introducing a catheter, a small quantity of oloody urine or even blood 
may come away ; and on observing the manner in which the urine flows, 
it will be seen that it comes away irregularly and in small quantities at a 
time, not like the natural flow from an organ desirous to relieve itself of 
its contents. As occurred in Baron Dupujrtren's case, the end of the 
catheter may become engaged between the edges of the opening, and the 
diagnosis is thus rendered certain ; but such a chance cannot be reckoned 
on. In cases of rupture the manner in which the effused urine makes 
its way into the cellular tissue above the pubes or at the floor of the 
pelvis, is an additional sign of great value. It is worthy of notice that, 
m cases of rupture of the bladder from external violence, there may be 
no marks on the surface of the skin. This point may become of import- 
ance in medico-legal cases. 

The following cases of rupture of the bladder from external violence 
exhibit several points of interest. The first was related at the Medical 
Society of London by Mr. Hird : — A bricklayer, after drinking with 
some friends at Kensington, was knocked down and run over by a cab ; 
he was taken to the bouse of a surgeon in Lambeth, who dressed a slight 
wound on the head. After this he walked home to Pimlico, a distance 
of nearly two miles, and about three hours after, at the request of the 
gentleman who ran over him, Mr. Hird saw the patient. He found him 
m bed, and complaining of severe pain in the nypogastric region ; but 
having drunk to excess, the patient was unable to give an account of his 
sensations at the time of the accident. He had vomited two or three 
times^ and had felt great desire to make water ; but not more than two 
or three table-spoonfuls, slightly tinged with blood, had dribbled away. 
He was cold, and occasionally shivered, and was covered with a clammy 
perspiration. The pulse was full, and 120. The abdomen was dis- 
tended, but did not evince, on examination, the circumscribed form ob- 
servable in cases of distended bladder from retention. The patient died 
three days afterwards. On opening the abdomen the bladder was found 
small and contracted, with an oblique fissure, an inch and a half lon^in 
the posterior inferior part, and opening into the peritoneal cavity. The 
mucous membrane ox the bladder was healthy, and slightly everted at 
the aperture. 

The above case illustrates the fact that a long interval may take place 
between the receipt of the blow and the manifestation of symptoms con- 
nected with the bladder. The following example is also instructive in 
this respect : — ^A horse-breaker, aged thirty-eight, while driving a restive 
horse in a gig, was thrown out, and the vehicle passed over the lower part of 
his abdomen. He was immediately carried to the Chester Infirmarv ; 
no marks of injurv were displayed externally, and after rallying from the 
effects of the fall, he seemed pretty well. The following afternoon, 
however, it was ascertained that he had not made water since the occur- 
rence of the accident, and the catheter being introduced, about eight 
ounces of fluid, deeply tinged with blood, were withdrawn. He then 
also began to experience considerable pain in the hypogastric region, and 
there was much tenderness on pressure, for which he was bled and 
leeched. The catheter was required to be introduced at intervals for 
several days, after which he regained the power of voiding water ; the 
urine assumed its natural appearance, ana the febrile symptoms, to a 
considerable extent, subsided. He, however, declined in strength, ty- 
phoid symptoms came on, and he sank on the seventeenth day from the 
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receipt of the injury ; two days before his death he again had retention 
of urine, and the fluid removed by the catheter was yery dark-colored 
and fetid. 

The body was examined twenty-four hours after death. No fluid 
was contained in the peritoneal cayit^r. The omentum was firmly 
attached, by old adhesions, to the abdominal parietes in front and to the 
intestines below. The small intestines were also firmly united together, 
and had become adherent to the edges of the pelyic cayity. The bladder 
displayed, at the posterior part of the fundus, a lacerated opening cap- 
able of admitting of the passage of two fingers, which led into a cavity 
situated posteriorly or inferiorly to it, and which was bounded by the 
adherent intestines above, by the sides of the pelvic cavity laterally, and 
by the rectum behind and below. The cavity contained fetid urine, 
mixed with shreds of Ijrmph and gangrenous cellular tissue. On the side 
where it was bounded by the rectum there was an ulcerated aperture, by 
which it communicated with the bowel. This aperture was nearly the 
size of half-a-crown, and was situated at about four inches from the 
verge of the anus. The adhesions by which the omentum and intestines 
were united together and to the edges of the pelvic cavity, were evidently 
of old date, and long anterior to the accident. The coats of the bladder 
were much thickened, and its lining membrane was covered with tough 
mucus mixed with lymph. The kidneys were much enlarged ; they 
were easily deprived of their proper tunic, and the surface exposed was 
of a deep purple color. Their texture was infiltrated with small puru- 
lent deposits, and the organs were generally very soft and readily 
tearable. 

The prolongation of life in this case was evidently due to the peculiar 
situation of the laceration of the bladder, in consequence of which the 
urine had escaped into the recto- vesical cellular tissue. The extension 
of inflammation to the peritoneum had also been prevented by the old 
adhesions between the omentum and the intestines in the hypogasiric 
region. 

In the ''Transactions of the Patholodcal Society,*' Mr. Prescott 
Hewett has related 10 cases of laceration of the bladder. In 2 of these 
10 cases there was no injury of the bones ; in 8 the pelvis was exten- 
sively fractured. In 2 cases the bladder was ruptured into the perito- 
neum (one being with fracture of the pelvis, the other without). In 8 
cases the rupture was into the cellular tissue of the pelvis ; in these 8 
cases, the bladder was ruptured in its fore part in 5, in its lateral part in 
2, at its neck in 1. 

^'Both the cases into the peritoneum were most interesting : the one 
from its rarity, the injury having occurred in a woman, an accident of 
which there are very few cases on record ; the other from there being so 
small a quantity of fluid found in the peritoneum, merely an ounce, and 
yet the rent in the bladder was large enoujgh to admit oi the passage of 
the first two fingers, as well as there being no trace of inflammatory 
action above the serous membrane. 

" The variety of points at which urine extravasated into the subperi- 
toneal cellular tissue may show itself, was also well illustrated in some 
of these cases. In one, the patient living twenty-three days, large ab- 
scesses made their appearance above the pubes and in both iliac fossae. 
In another, in addition to these regions, the scrotum and perineum be- 
came extensively infiltrated. In a third, the right side of the scrotum 
was the part principally aSectedj the urine having passed through the 
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right internal rin^ and down the inguinal canal. In a fourth, the upper 
part of both thighs was affected, the urine haying passed through the 
obturator foramina. 

'^ Lastly, the reparative efforts sometimes made by nature in accidents 
of this kind were also well shown. In a patient who liyed five days after 
the accident, the cellular tissue in the immediate neighborhood was con- 
densed by lymph, forming a species of pouch connected with the mar- 
gins of tne rupture. In another case, living twenty-three days after the 
injury, the surrounding cellular tissue was so condensed, and so firmly 
attached to the margins of the rupture, except at a small point, that the . 
secondary cavity thus formed presented the appearance of a sacculus of 
the bladder which had given way." 

Mr. Syme* has published a verjr interesting case of rupture of the 
bladder from violence, which terminated in recovery. The patient, a 
youth 17 years of age, received a violent blow on the lower part of the 
abdomen, in attempting to leap over a wooden paling. He immediately 
experienced intense pain, and a feeling as if his bowels had protruded ; 
as soon as he was brought home a catheter was introduced, and four 
ounces of bloody urine were drawn off. The patient complained of 
severe pain in the belly, which was distended ; his look was sunken, 
anxious, and he presented all the usual signs of ruptured bladder. On 
the fourth day after the accident the abdomen had become much swollen, 
with evident signs of fluctuation, and it was thought that an incision 
through the linea alba, above the pubes, might be of use. This was 
made, and a quantity of urine escaped through the wound, the patient 
experiencing much relief from its discharge. Two days af terwai*d, the 
urine ceased to flow through the wound, and unfavorable symptoms set 
in. The incision was therefore enlarged with a bistoury, and from that 
time no dangerous symptoms appeared. On the 20thj» Mr. Syme, while 
removing a portion of sloughy membrane, passed his finger into the 
bladder through a rent more than an inch long on the pubic side of the 
reflexion of the peritoneum. 

On the thirtieth day, seven ounces of urine came away through the 
urethra, and in a fortnight afterwards the patient was well. The fortu- 
nate result in this case evidently depended on the rupture having oc- 
curred in a part of the bladder not covered by peritoneum. 

Another remarkable case, which occurred m the practice of Dupuy* 
tren,' illustrates the manner in which nature makes an effort to heal the 
wound. A powerful man, 30 years of age, after having drunk a con- 
siderable quantity of wine, became engaged in a quarrel with his neigh- 
bor, and received a violent kick on the lower part of the abdomen. He 
instantly experienced most severe pain in the part, and was carried to the 
Hdtel Dieu. Blood was drawn from the arm, and leeches were applied 
over the pubes, but the febrile symptoms were not relieved. Altnough 
the bladder did not appear to be distended M. Dupuytren introduced a 
catheter, and drew off a small quantity of turbid reddish urine. While 
directing the point of the catheter towards different parts of the bladder, 
Dupuytren remarked that the instrument penetrated much further than 
it snould at a particular point near the upper and anterior wall. On 
pushing the instrument it penetrated still further, and then more urine 
came away. It was now suspected that effusion of urine had taken place 
into the aodominal cavity. The patient d ied on the seventh day. 

> Path, and Pract. of Surgery, p. 833. 
• BalL de Th^p., 1883, torn. iiL,.p. 849. 
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On examining the abdomen^ some strong cellular adhesions were found 
between the walls of the abdomen^ the sides of the bladder, and the 
viscera contained in the ^Ivis. These adhesions formed a kind of sac 
behind the bladder^ containing a turbid fluid which had a urinous smell 
and ^was mixed with shreds of lymph. In the anterior wall of the blad- 
der were found two lacerated openings, one of them about two inches 
long. The abdominal viscera were not inflamed, but a few points of the 
mncons membrane in the small intestines and stomach were slightly in- 
jected. 

Laceration and mpture of the bladder occur more frequently in 
males than in females ; in adults than in childi'en. Dn Stephen Smith, 
of New York, who has published a valuable monograph on this subject,' 
l^ives an analysis of 78 cases, reported by various authorities. Of the 
78 patients, 67 were males, and II females ; only 3 of the patients were 
under ten years of age. Among Dr. Bartels' 169 cases, only 16 occurred 
in women and girls. Dr. Harrison ascribes the greater rarity of the ac- 
cident in females to the ^eater size of the pelvis, the cavity of which is 
not so extensively occupied b^ the bladder, when this organ is full of 
nrine.' We should also bear in mind, that in five cases out of six the 
accident arises from external violence, to which women are much less 
exposed than men. 

The comparative exemption of children from injuries of this nature 
may be explained by the fact that they rarelv suffer the organ to become 
much distended with uriner. In children also the sacral promontoiy is 
much smaller than in adults, and the bladder, inasmuch as it lies higher 
in the abdomen, is less liable to be injured in accidents involving the 
bones of the pelvis. The elasticity of the surrounding parts also nelps 
to prevent laceration. 

In addition to violence as a cause of laceration of the bladder, the in- 
jury has been known to occur as a result of over-distention alone. The 
accident occurring under such circumstances is probabljr always preceded 
bv softening or some other change in the vesical walls ; it generally takes 
place at the neck or at the base of the bladder, below the reflected fold 
of peritoneum. 

Retention of urine within the vesical cavity is the determining cause 
of mpture in most of these cases, but the condition of the mucous 
membrane and other coats is usually such as. facilitates laceration. In 
cases where any obstacle to the natural escape of urine has existed for 
some time, chronic cystitis is very apt to be set up, and may result in 
softening or ulceration. The state of distention being more or less per- 
manent, the coats of the bladder in their diseased condition will readily 
g[ive way, and the urine may be forced into the peritoneum, or cellular 
tissue of the pelvis. 

The retention of urine which leads to rupture of the bladder, may de- 
pend on several causes. Impermeable stricture of the urethra, enlarge- 
ment of the prostate, any lesion, in a word, which effectually opposes 
the discharge of urine, may lead to retention, over-distention of the 
bladder, and rupture. Sir E. Home and Sir B. Brodie have recorded 
cases of rupture of the bladder from stricture. M. Amussat met with a 
case in which the accident arose from enlargement of the prostate. It 
may even take place without the existence of a mechanical obstacle. 

' New York Journal of Medicine and Sureery, new series, vol. vi., p. 874. 
* Dublin Journal of Medical Science, vol. iz., p. 872. 
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ThuBf Hauff relates the case of a person who was seized at the dinner- 
xskoie, after having drunk a quantity of wine, with violent pain in the 
abdomen ; the abdomen, however, was not tense, nor was there any tume- 
faction over the region of the bladder ; a small quantity of urine only 
was discharged through the urethra. The patient died in four days, 
with symptoms of violent peritonitis ; the bladder was small, thickened 
and perforated ; urine was effused into the cavity of the abdomen.' 

In cases of this kind, on post-mortem examination, the peritoneal 
cavity, or the cellular tissue of the pelvis, according to the seat of the 
perforation, is found in a highly inflamed state. Near the fundus of the 
' bladder .there are one or more perforations, with black and ragged edges; 
while the viscus is relaxed and empty, and the abdomen or pelvic tissues 
contain a quantity of urine. 

After tvphus fever and some other debilitating affections, perforation 
of the bladder occasionally occurs ; a ragged irregular ppening, through 
which the urine has escaped, being found after death, and generally in 
the posterior pai*t of the organ. Such a condition, however, could not 
occur without great neglect on the part of the practitioner. Ho should 
not be satisfied with the nurse's report that the patient is passing water 
freely, for this may be quite correct and yet the bladder may remain 
enormously distended, but should examine the hypogastrium at least 
twice daily, and, if the expulsive power of the bladder seems to be in 
abeyance, a catheter should be re^larly introduced. 

Kupture of the bladder occa^uonally takes place during parturition. 
The mechanism of the accident in such cases is easily understood. A 
calculus in the bladder of a parturient woman has been known to cause 
rupture of the organ during the progress of labor. 

In this last class of cases, retention of the urine arises in consequence 
either of neglect or of external pressure ; the head of the child com- 
presses the distended organ: and rupture of its walls may ensue directly 
m consequence of this pressure or from inflammation and sloughing. 
In a case of this kind, related by Mr. Hey,' the symptoms attendant on 
retention of the urine did not take place till the second day. The 
patient, who was thirsty and vomited, had frequent desire to void urine, 
which she did very suddenly, but not in greater quantity than a tea- 
spoonful at a time. The pulse was quick, the belly swelled, and pressure 
ffave her pain. She died about the eighth day, and the bladder was 
found to be ruptured at its upper part. A case is also related by Mr. 
Bedingfield,' in which the blaader seems to have given way during a very 
easv labor of only two hours' duration. The patient died of peritoneal 
indammation. 

Before passing on to a description of the treatment of rupture of the 
bladder. Dr. Bartels' statistics may be again referred to. His account 
includes 169 cases, 152 (90 per cent.) of which terminated fatally. In 
94 instances the peritoneum was injured, and only one of these patients 
survived. Of the other 75 cases in which the peritoneum was not in- 
volved, 46 patients died. 

The following table taken from Dr. Bartels' paper shows the relative 
frequency of the various forms of injury to the bladder, the mortality 
among each class, and the frequency with which the accident is compli- 
cated with injuries of other parts. 

' Civiale, Trait6 Pratique, t. iii., p. 84 

* Medical Observ. and Inquir., voL iv. 

* Lancet, June, 1887. 
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A question of considerable importance in a medico-legal point of Tiev 
may arise in connection with wounds of the bladder. A man receives 
several injuries from the effect of which he dies ; on post-mortem exami- 
nation his bladder is found ruptured or lacerated^ and it may be im- 
portant to determine the manner in which the injury was caused. Dr. 
Taylor refers to such a case, quoting the details from Professor Syme. 
A man received a kick on the abdomen during a brawl. He went home^ 
and an hour after the injury fell with his abdomen against the doorstep. 
He died in four days, with symptoms of laceration of the bladder, and 
the diagnosis was confirmed by the autopsy. The question arose as to 
how the injury to the bladder occurred. The surgeons attributed it to 
the fall. Dr. Bartels points out that it was more probable that the in- 
jury was caused by the Kick. A partial or incomplete rupture may then 
nave taken place, involving perhaps only the muscular coat Subse- 
quently the other coats gave way, possibly after the fall, and the fatal 
symptoms became developed. Such cases, however, can very rarely ad- 
mit of any positive opinion being given. 

In the treatment of rupture of the bladder, the main indications to 
be fulfilled are simple and sufiBciently manifest ; a highly irritating fluid 
has been effused into the cavity of the peritoneum, or the cellular tissue 
which envelops the bladder at those points uncovered by serous mem- 
brane : we cannot withdraw the effused urine from the cavity of the 
abdomen^ nor in the first instance from the 'peWic cellular tissue, while 
the irritating fluid is almost sure to produce violent inflammation of the 
textures with which it comes in contact. Our first object, then, must 
be to oviate the risk of further effusion by keeping the bladder as empty 
as possible ; our next wiU be to combat any mfiammatory action that 
may arise ; and in case of pelvic infiltration our final object will be to 
limit the effect of the effused fluid by giviog egress to it whenever cir- 
cumstances will permit. The means by which these several indications 
may be fulfilled are so obvious that it seems almost unnecessary to dwell 
on them. The patient should be kept perfectly quiet in the recumbent 
posture, and the depressing effects of the shock obviated by the usual 
remedies. To prevent any accumulation of fluid in the bladder, and the 
consequent risk of further extravasation, the catheter should be passed 
frequently, or, if possible, a full-sized catheter should be kept constantly 
in the blardder. Fain should be combated by opiates in full doses, and 
warm applications to the abdomen* 
5 
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As soon as the symptoms of shock have been relieyed, the antiphlogistic 
treatment should be commenced, if the patient be young or strong, and 
vigorously pursued as the symptoms oi peritonitis become deveJoped. 
No internal remedies can be of any avail, if the urine has been effused 
into the cavity of the abdomen ; but the effusion may be extra-peritoneal, 
and the inflammation of the serous membrane may be secondary. Under 
these circumstances, the serous inflammation may be, perhaps, confined 
to that portion of the peritoneum which adjoins the mass of effused 
urine, as was seen in the case quoted from Dupuytren, and there may 
be a faint chance of saving the patient's life. The application of leeches 
to the abdomen, and the administration of calomel with opium, are the 
most powerful means of arresting peritoneal inflammation ; but, if it be 
evident that the effusion has taken place into the extra-peritoneal cellular 
tissue, we must be cautious how we push debilitating measures to excess. 
The ill-conditioned inflammation, caused by the contact of urine with 
cellular tissue, is little amenable to blood-letting or any internal remedies; 
on the other hand, every means must be employed to prevent extension 
of the inflammatory action to the peritoneum, or to limit its progress when 
it does ensue. 

The treatment in cases of this kind, that is, when the urine has been 
effused into the cellular tissue, should be the same as that adopted for in- 
filtration of urine after the lateral operation for stone. The two cases are 
nearly identical, the only difference, so far as the urinary organs are con- 
cerned, being that in one case we have a lacerated, in the other an incised 
wound of the bladder. Hence, while the bladder is kept empty by the 
introduction of the catheter, the signs of urinary infiltration should be 
carefully watched. The urine may make its way above the pubes, and 
become infiltrated beneath the abdominal muscles, but more frequently 
it occupies the cul-de-sac, comprised between the peritoneum above, the 
rectum and bladder on the sides, and the perineum inferiorly. From the 
original source it may pass in various directions, as the cases of Mr. 
Hewctt show, into the iliac fosssB, the scrotum, or even to the thighs, 
through the obturator foramina. An important point will bo to discover 
the presence of infiltrated urine at the very earliest period possible, and 
then to provide for its evacuation by free incisions ; a perusal of Mr. 
Syme's valuable case will at once show the importance of this precept. 
Harrison has even proposed that an incision or puncture should bo made, 
with a curved bistoury or a trocar, through the rectum, into the cul-de- 
sac already spoken of. 

During the last few years important modifications in the treatment of 
these injuries have been suggested and adopted by several surgeons, and 
the reports of cases in whicn recovery has taken place tend to show that 
rupture of the bladder is not necessarily so fatal an injury as was for- 
merly supposed. Peritonitis and extravasation of urine are, as above de- 
scribed, the main sources of danger, but the former need not occur if the 
injury affects a part uncovered by serous membrane, and extravasation of 
urine into the cellular tissue may bo combated bv prompt treatment. 
Even if the peritoneum be involved, the injury is by no means necessa- 
rily fatal, for the contact of urine with the serous membrane does not 
always produce inflammation. Mr. le Gros Clark' states that '^in some 
instances the presence of the urine seems to be tolerated almost passively 
by the serous membrane," and that '' it seems not improbable that urine 

> Lectures on the Principles of Surgical Diagnosis, p. 841. 
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may be absorbed by the peritoneum/' Several cases have been published 
which appear to support this latter view. In a case, reported by Sigal- 
las/ of rapture of the bladder in consequence of prostatic abscess, the 
symptoms and post-mortem appearances led to the belief that most of 
the urine originally effused into the peritoneum had become absorbed* 
Peritonitis, however, had been set up and had caused death. The toler- 
ance of the presence of urine by the peritoneum is shown by a somewhat 
remarkable case recorded by Mr. Thorp," and which he treated by washing 
out the bladder and peritoneal sac with warm water from time to time, a 
catheter being kept in the urethra, with its extremity projecting into the 
bladder. Oaiomel and opium were freely administered, and the patient 
made a good recovery. Mr. Bryant proposes to make a free incision 
through the perineum into the bladder, so as to provide an outlet for the 
urine as it reaches the organ. In this suggestion he has been anticipated 
by Dr. W. J. Walker, of Boston, U.S., who, more than thirty years ago, 
tnus treated with success a case of rupture of the bladder.' Another 
American surgeon. Dr. Erskine Mason, of Kew York, has more recently 
adopted the same mode of treatment. In his. patient, the rupture in- 
volved the posterior wall of the bladder, and peritonitis had supervened. 
Sixty-two hours after the accident, a free incision was made into the 
perineum, as in the lateral operation of lithotomy. The symptoms of 
peritonitis subsided, and the man was discharged cured on the thirty- 
seventh day after the injury. 

Bupture of the bladder has been treated still more heroically, but with 
e<][ually successful results, by another American surgeon. Dr. Walter, of 
Pittsburff, U.S.* The patient was a man, twenty-six years of age, whose 
bladder nad been ruptured by a blow on the abdomen. All the symp- 
toms of such an injury were present; a little bloody urine was drawn off 
by means of a catheter, but no relief was obtained. Ten hours after the 
accident, the abdomen was opened by an incision commencing one inch 
below the umbilicus and terminating one inch above the pubes. A pint 
of bloody urine was removed by sponging out the peritoneal cavity, and 
a rent two inches long was found in the base of the bladder. Tjie ab- 
dominal wound was closed up by pin suture, opium was given in full 
doses, and a catheter retained in the bladder. During the third week 
the catheter was used every four hours, and the patient made a sood re- 
covery. Mr. Holmes' thinks that such an operation is justifiable when 
the laceration appears to involve the peritoneum, and suggests that the 
wound in the bladder should be closed by means of silver, or carbolized 
gut sutures. This additional procedure, nowever, was adopted in another 
case reported by Mr. Alfred Willett. ' Aiter removing the urine and blood 
from the peritoneal sac, the wound in the bladder, three and a half inches 
long, was united by means of eight silk sutures. The abdominal wound 
was closed, a drainage-tube inserted, and a catheter retained in the blad- 
der. Some relief to the pain and other symptoms fpllowed the operation, 
but the patient died twenty-two hours afterwards, or fifty-one hours after 
receipt of the injury. On post-mortem examination, the wound in the 



1 New Syd. Soc. Retrospect, 1873-74, p. 323, from Marseme M6dical, 1874, 

* Dublin Quarterly Jour, of Med. Science, Nov., 1868. 
' Gross, loc. cit., p. 823. 

^ Philadelphia Med. and Sur^. Reporter, Feb., 1802. 
» Treatise on Surgery, 1st edition, p. 216. 

* St Barth« Hosp. Reports, 1876. 
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bladder was found to be partly closed^ but at one spot there was an opening 
through which fluids passed. 

A consideration of the cases thus briefly summarized will sufSce to 
show that the prognosis in cases of rupture of the bladder is more hope* 
ful than has been hitherto supposed^ and that there are yarious operative 
measures which the surgeon would be justified in adopting, A free in- 
cision into the perineum would certainly not increase the gravity of the 
case, but the same remark can scarcely be applied to the operation of 
abdominal section. Strict antiseptic precautions, however, would doubt- 
less greatly lessen the dangers of this latter procedure. The highly satis- 
factorv results of ovariotomy combined with the antiseptic metnoa show 
that tne mortalii^ after injuries to the peritoneum may be very consider* 
ably reduced. For the injuries under discussion the operation in ques- 
tion offers the only prospect of success in cases otherwise hopeless, and, 
with the additions and valuable aid of the antiseptic method, it would 
seem that it is not only justifiable, but that in the interests of the patient 
its performanoe is urgently demanded. Further experience alone can 
show whether sutures diould or should not be applied to the wound in 
the bladder. 
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CHAPTEB VI, 

▲OUTS IKFLAMiULTlOlX OF IHB MUCOUS MBMBBANE OF THB BLADDER. 

Thb bladder is liable to be attacked by Tarious forms of the isflam- 
matory process^ which may involve one or more of the structures of 
which it is composed. The mucous membrane is the part most com* 
monly a^ected^ and inflammation of this tissue may be either acute or 
chronic^ and of the catarrhal, croupous or diphtheritic kind. The peri- 
toneal covering and the sub-serous cellular tissue may also be the seat of 
inflammation, while in other cases the muscular coat of the organ is the 
part most extensively involved. Inflammation of these tunics, however, 
almost invariably results from extension of the disease from the mucous 
membrane. Cystitis, in one or other of these forms, is a common 
disease, and it may occur alone, or may, as is often the case, complicate 
other affections of the urinary organs. 

Acute inflammation of the mucous membrane of the bladder is always 
a severe disease, and often attended with danger. It occurs under a 
variety of circumstances, to which attention should be paid, for not only 
the appearance and progress of the malady, but its termination also, wiu 
be modified by the causes which give rise to the attack, and the circum- 
stances attending its development. 

The disease may be confined to a small part of the mucoos membrane, 
or spread over a great portion ; it may be idiopathic, but this form is 
comparatively rare ; the bladder resists many influences which would in- 
evitably excite acute inflammation in other mucous membranes. More 
frequently by far the disease is produced under the influences of causes 
which are sufficiently obvious. In many cases the acute attack super- 
venes on chronic inflammation of the mucous membrane which has 
already existed for a considerable time ; in others, the inflammation ex- 
tends from the urethra, or from some of the pelvic viscera. 

Direct irritation, of a mechanical kind, is a frequent cause of cystitis, 
as is likewise the use of certain chemical substances which have a specific 
action on the genito-urinary mucous membrane. Thus the disease may 
be caused by operations on the bladder, external violence, wounds, the 
unskilful introduction of catheters and similar instruments, or the re- 
tention of such instruments for too long a period ; by injuries sustained 
during difficult labors, or by the presence of calculi or other foreign 
bodies. Amon^ the chemical irritants may bo mentioned turpentine, 
cantharides, and the balsams. Alkaline decomposition of urine, under 
circumstances of partiid retention, is another exciting cause, and this 
decomposition has been attributed to the presence of bacteria ' introduced 

> Traabe, referred to by Niemeyer, Lehrbuch der spec. Pathologie und Thera'* 
pie. Aufl. ix., Bd. 2, s. 80 ; see also English translation of same text-book, 8th 
edition, vol. ii., p. 67. Niemeyer alludes to a case, occurring in his clinic, in 
which alkaline fermentation of the urine appeared to have been caused by the 
introduction of dirty catheters into the bladder. The urine contained many 
vibnones and fungi, but neither cellular elements nor large quantities of mucus. 
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upon a catheter^ or gaining access to the bladder in some other wa^. 
The extension of inllammaiion from the urethra, as may occur m 
gonorrhcea, gives rise to a very acute form of the diseaae. Inflammatory 
action may also extend from the prostate, rectum, vagina, or uterus. 
Cystitis is also sometimes due to chilling of the geiierai surface of tJie 
body, or exposure of the lower part of the abdomen and feet to cold and 
moisture. A rheumatic or gouty habit of body is said to predispose to 
the disease. 

Croupous or diphtheritic inflammation of the mucous membrane of 
the bladder is an occasional symj)tom during the course of certain severe , 
febrile affections, such as pyaemia, typhoid and scarlet fevers, other mu- 
cous membranes being at the same time similarly affected. This form is 
that which occurs as a result of poisoning by cantharides, and it has also 
been noticed as a consequence oi retention of urine with marked alkaline 
decomposition. 

The severity and extent of the inflammation arising from wounds 
and other external injuries will mainly depend on the nature of the 
wound and the circumstances under which it has been inflicted. The 
health of the patient at the time of attack will also exercise considerable 
influence in determining whether the cystitis shall be partial, or diffused 
over the whole mucous membrane. It is on this account, perhaps, that 
the inflammation which succeeds lithotomy so often proves fatal ; but 
this form should be referred rather to general inflammation of all the 
coats of the bladder than to inflammation of its mucous membrane alone. 

It has been mentioned above that inflammation of the bladder may 
be connected with, or dependent on, several other morbid states of that 
organ. . It is, therefore, necessary to distinguish the essential symptoms 
of the disease from those which may be called accidental, inasmuch as 
the accidental symptoms arise from the morbid states which contributed 
to the production of the complaint. 

Unless it supervenes on the chronic form, acute inflammation of the 
bladder ^nerafly commences in a sudden manner, and runs a rapid 
•course. The patient first experiences some pain in the region of the 
bladder ; this is quickly followed by frequent and irresistible desire to 
make water, which is voided at short intervals, and in small quantities ; 
these two symptoms rapidly increase until they acquire a most distressing 
degree of intensity. The pain is first experienced above the pubes, and 
miay be dull for a short time ; but it soon becomes violent and extends 
along the urethra, shooting into the perineum and down the thighs. 
Pressure over the pubes or on the perineum greatly increases the pain, 
and if the posterior wall of the bladder be examined by introducing the 
finger into the rectum, it will be found that this part of the organ also 
is extremely sensitive. The slightest movement of the body increases 
the pain ; the patient lies with the limbs drawn up, so as to relax the 
abdominal and pelvic muscles. 

As the disease advances, the discharge of urine takes place very fre- 

Siently, for the desire to make water becomes more and more urgent, 
ere is a sense of heat and burning along the urethra, and the pain felt 
in passing a few drops of urine is often compared by the patient to the 
passinff of molten lead. At the early stage, the pain subsides after the 
urine has ceased to flow, but it returns as soon as a small quantity of 
fluid collects in the bladder. The mucous membrane, in fact, soon be- 
comes altogether intolerant of the contact of the urine ; and the agony 
thus produced, together with the incessant and irresistible calls to evacu^ 
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ate the organ, are valuable diagnostic signs of acute inflammation. The 
irritability of the bladder is communicated to the rectum, and tenesmus 
is, consequently, a frequent symptom. 

The condition of the urine varies with the stage of the disease ; it is 
at first mucous, then tinged with blood during the height of the disease, 
and, in many cases, purulent towards the end. These conditions will 
be subsequently referred to. 

Whenever the inflammation is severe, and occupies any considerable 
portion of the mucous membrane, constitutional symptoms, as might be 
expected, quickly set in. Rigors occur, and symptomatic fever is devel- 
oped, severe in degree, but often of a nervous character and attended by 
great disturbance of the digestive organs. Hence, vomiting fre(]^uently 
occurs, and the patient is a prey to nervous symptoms of a very distress- 
ing nature. 

After a few days, unless the disease be arrested, the local symptoms 
acquire an extraordinarv decree of severity ; the pain is constant and of 
a most distressing kind, bemg accompanied by incessant but unavailing 
efforts to empty the bladder ; the urine comes away by drops, and the 
bladder gi-adually loses its expulsive power, though aided by violent con- 
traction of the abdominal muscles. A firm, painful tumor may now 
often be felt above the pubes, for retention is succeeding the incontmence 

E reduced by irritation ; the sufferings of the patient, carried to their 
ighest pitcn, may appear to subside a little ; but this is deceptive ; the 
character of the lever changes ; the countenance becomes anxious, and 
the features sunken ; generalprostration increases rapidly ; low delirium 
sets in ; there is often hiccough ; the pulse becomes weaK, irregular, and 
then intermitting ; the skin is covered with a clammy perspiration ; and 
the patient finally sinks about the eighth or tenth day m a state of pros- 
tration or absolute coma. 

Such is the general history of acute inflammation of the bladder of a 
severe and fatal type. This form is that which sometimes occurs after 
operations on the" bladder, or external violence of various kinds. There 
is, however, another and a more common form of acute cystitis of a less 
serious nature. This form is most commonly met with as a sequela of t 
gonorrhoea, but it may arise from any of the causes previously mentioned. . 
The symptoms are milder in character, and the neck of the bladder 
would appear to be the part mainly affected. The constitutional symp- 
toms are either slight or altogether absent. This form of the disease 
usually terminates in resolution during the second week. The symptoms 
gradually subside ; the pain abates ; tne calls to pass water become less 
frequent, and the urine gradually assumes its normal characters. Gen- 
erally speaking, however, some amount of irritability of the bladder re- 
mains for a considerable period, and any indiscretion on the part of the 
patient is liable to be followed by a return of pain and other symptoms. 
The condition of the urine requires some further notice. In the 
milder forms of cystitis the color of the urine is normal, but the fluid 
itself is cloudy when passed. The reaction is acid, but is apt to become 
alkaline after the urine has stood for a few hours. The sediment is con- 
siderable in quantity, cloudy and easily miscible with the urine on stir- 
ring. It consists mainly of mucus which has been poured out in 
increased quantity. Under the microscope numerous epithelial cells 
from the vesical mucous membrane and smaller granular corpuscles can 
be abundantly demonstrated. After the urine nas stood a few hours, 
crystals of the ammoniaco-magnesian phosphate make their appearance. 
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In the severer forms of cystitis the urine is at first cloudy and dusky 
yellow in color. The cloudiness is due to the presence of pus and mucus. 
The sediment is greenish yellow in color, and adheres to the containing 
vessel. The reaction of the urine is alkaline. Albumen is present in a 
proportion corresponding to the pus present. The urine contains a con- 
siderable quantity of carbonate of ammonia. The sediment consists of 
pus mixed with crystals of the ammoniaco-magnesian phosphate, and 
amorphoas phosphate of lime. Blood-corpuscles, urate of ammonia, and 
numerous epithelial cells from the bladder may be likewise present. In 
the advanced stages of severe cystitis, the urine becomes much darker in 
color, owing to the disintegration of the blood-corpuscles by the carbo- 
nate of ammonia. The urine has a strongly ammoniacal and foatid odor, 
and sometimes contains sulphuretted hydrogen or sulphide of ammonium 
in sufficient quantity to blacken a catheter. Albumen, the coloring 
matter of the blood, and carbonate of ammonia are present in consider- 
able quantity. 

It is often a point of some difficulty to decide whether the albumen 
in purulent urine is derived solely from the pus, or is a symptom of cor 
existing disease of the kidneys. Such a question would assume consid- 
erable importance in cases oi stone in the bladder, with acute or chronic 
cystitis as an accompaniment, and symptoms pointing to some affection 
01 the kidneys. The quantity of albumen, however, derived from liquor 

Suris is comparatively small ; the presence of a large quantity would in- 
icate serious disease of the kidneys. The presence or absence of tube- 
casts would assist the diagnosis. Should the inflammation extend alon^ 
tha ureters to the kidneys, pus will be found in increased quantity, and 
the deposit will also contain the irregularly shaped epithelial cells of the 
pelvis and infundibula. These and other varieties in the appearance of 
the urine depend on the condition of the kidneys and mucous membrane 
of the bladder, and the exciting causes of the attack. Though the urine 
is discharged in very small quantities at a time, the total in twenty-four 
hours may equal the normal amount. 

When pus and mucus exist in the urine in small quantities, it is dif- 
ficult with the unassisted eye to distinguish one from the other. Pus, 
however, may be distinguished from mucus, when diffused through a 
fluid, by rendering the latter opaaue. Urine containing pus is more or 
less turbid and muky when passed, but after it has stood for some time 
the pus subsides to the bottom of the vessel, and the fluid resumes its 
transparent character. If mucus be present likewise, the pus is found 
lying on the mucus, and presents a much yellower tint ; it is also quite 
opaque, whereas mucus is more or less transparent. 

The microscope affords at once the most ready and certain mode of 
detecting the presence of pus in the urine. The pus-corpuscle is spheri- 
cal, granular on the surface, and yellowish in color; its diameter is 
v^^th of an inch. It is about one-third larger than a red blood-disk. 
if the urine be acid, the nucleus of the pus-corpuscle may be seen with- 
out the aid of reagents. Should, however, the peculiar shaped nucleus 
not be clearly detected before the addition of acetic acid, a drop of that 
fluid, by rendering the envelope of the corpuscle transparent, will in- 
stantly bring it into view. The characteristic nucleus of the pus-globule 
is ordinarily tripartite, sometimes quadripartite, more rarely only bipar- 
tite ; each division of the nucleus is biconcave, and measures about ^^^th 
of an inch in diameter. 

The only bodies with which the pus-corpuscles, when passed in con- 
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aiderable quantity with the urine, can be confounded, are young epithe- 
lium scales. These, however, are readily distinguished by their solitaiT 
nucleus ; although a pus-corpuscle may occasionally be found in whicn 
only one undivided nucleus is to be seen, it will be lost amid the numbers 
which present their normal tripartite nuclei. It is probable, however, 
that the epithelial cells become transformed into pus-corpuscles.' There 
is no strict lino of demarcation between the corpuscles of mucus and 
those of pus ; they pass, by insensible gradations, into each other. The 
corpuscles of mucus, however, usually contain only a single nucleus, and 
they are somewhat larger and more re^lar in outline than those of pus. 
When solution of potash or ammonia is added to pus, a viscid mass is 
formed by the mixture. 

A copious sediment, apparently resembling pus, is sometimes pro- 
duced by the presence of triple phosphate in the urine. The nature of 
the deposit is shown by the rapidity with which it is dissolved in nitric 
acid, and by the shape of the crystals when a little of the fluid is placed 
beneath the microscope. 

Urine containing pus may have an acid or an alkaline reaction. In 
the former case the pus ordinarily owes its origin to pyelitis, in the latter 
to cystitis. If urine, very turbid from the presence of pus, bo allowed to 
stand for a while, it becomes clear, and throws down at the same time a 
more or less abundant sediment ; the supernatant fluid frequently has a 
peculiar ^eenish yellow tint, and contains albumen. The importance of 
determining whether the albumen in purulent urine is derived from the 
liquor puris or directly from the blood, has been already alluded to. 

The morbid appearances of acute catarrhal inflammation of the 
bladder are the same as those produced by the same disease in other 
mucous membranes. We find, as in cases of enteritis, hyperssmia, swell- 
ing and softening of the mucous membrane ; the redness being more or 
less uniformly distributed, or appearing in streaks or patches. The sur- 
face of the membrane is covered by a copious mtico-purulent secretion ; 
it readily bleeds on being scraped, and it often exhibits minute erosions. 
The inflammation may extend over the whole inner surface of the 
bladder, or be limited to some particular part of it ; that part which ad- 
joins the neck of the organ is most prone to be affected. When the in- 
flammation has been veiy severe and lias lasted for some time, the mucous 
membrane becomes still more swollen, and its folds project considerably ; 
it loses almost all its epithelial covering, and exhibits numerous patches of 
extra vasated blood. The muscular coat is also seen to be thickened, and 
abscesses are occasionally found between it and the mucous membrane. 
Some of these may have burst into the bladder, or externally beneath 
the peritoneum. In the croupous and diphtheritic forms of cystitis, 
layers of false membrane are found adhering to the surface, or the deeper 
layers of the mucous membrane are infiltrated with plastic material, and 
in addition to detachment of epithelial cells, necrosis of large portions of 
the mucous membrane has been occasionally observed. The layers of 
false membrane are often coated by phosphatio deposits. They ma^ be 
expelled during life,* and be mistaken for structures of anotner kind. 
These flakes of false membrane may be found to extend for some dis- 
tance into the urethra or even into the ureters. 

^ For a short account of the most recent views with reference to the pathology 
of catarrhal inflammation of mucous membranes, see Billroth's Surgery, New 
Syd. Soc. Trans., vol. i., 872. 

' See Discussion at Path. Soc., London, reported in Medical Times and Ga- 
zette, 1868, voL ii, pp. 522, 678. 
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It is frequently difficult to decide as to the existence of ulceration 
when resulting from inflammation ; but there is always reason to suspect 
it when disease of the bladder has been of long continuance, when blood 
is found in the urine, and the pain is extensive and increasing. The 
ulcerative process is attended with constant pain and irritation, keeping 
up the desire to void the urine, which is never suffered to accumulate ; 
while, at the same time, increased difficulty and pain generally attend 
micturition. 

The neck and base of the bladder are the regions in which ulceration 
most commonly occurs, and the process may spread over a greater or less 
extent of the mucous membrane. The ulcers vary in shape ; sometimes 
they are circular with a well-defined edge, sometimes they are irregular 
in outline and present ragged and puckered borders. The walls of the 
organ generally become thickened, and the muscular fibres, denuded of 
their mucous covering, stand out in strong relief. Cases are recorded in 
which ulceration has Extended so deeply into the substance of the bladder 
as to cause perforation of its parictes and extravasation of urine into the 
abdomen. In these cases, life is soon destroyed by peritoneal and cellu- 
lar inflammation. But when the ulcerative process extends to the other 
tunics of the bladder, it usually happens that it is aocompanied by effu- 
sion of lymph., from adhesive inflammation exterior to the ulcer, by 
which process the bladder becomes united to the neighboring parts, and 
the escape of urine is prevented. In these instances a communication is 
sometimes formed between the fundus of the bladder and the ileum or 
the sigmoid flexure of the colon, or between the under surface of the 
bladder and the rectum ; in the former of which cases, the feces pass 
into the bladder, and through the urethra ; while in the latter the urine 
generally passes into the rectum, and is voided with the feces. 

Mr. Wilson * says, *'I have preserved the bladder and ileum of a per- 
son, which had adhered fifteen years before the death of the patient. 
Ulceration to a large extent had taken place in this connected part: and 
for the whole of the above-mentioned period, the feces readilj^ passed from 
the ileum into the bladder. The patient died when sixty-eight years of 
age. Being a female, the shortness of the urethra had allowed the sub- 
stances which passed into the bladder a tolerably free escape, and no cal- 
culus formed.'' Dr. Gross records the case under his care, of a clergy- 
man, eighty-five years of age, from whose bladder fecal matter has been 
discharged for upwards of a quarter of a century. His health, with the 
exception of an occasional attack of colic, has been excellent during all 
this period. The passage of feces by this route was at first intermittent, 
but of late it has been almost constant. 

Ulceration between the bladder and rectum is a somewhat rare occur- 
rence. Mr. Coulson met with 'a case of a gentlemen, aet. sixty-two, in 
whom the feces found their way into the bladder, and were passtd by the 
urethra. Ho complained of frequent desire to make water, which was 
attended with smarting and scalding during its passage. He had also 
great distention about the lower part of the abdomen. Micturition was 
usually followed by severe darting pains at the end of the penis, and by 
the escape of flatus through the urethra. The urine, which was acid 
and albuminous, contained much feculent matter, with a good deal of 
mucus. It was clear that in this case there existed a communication 
between some portion of the intestinal canal and the bladder, through. 

' Lectures on tlie Urinary Organs, p. 817. 
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which the feces passed ; and, during their evacuatioii, the pain was 
intense. The bowels were pretty regular ; the motions were often solid ; 
and their passage was not attended with pain. The treatment which 
was adopted consisted in the use of suppositories and other sedatives, so 
as to keep the rectum and bladder in as quiet a state as possible. Some 
time after^ when the fistulous opening seemed to be closed^ and the general 
health was much improved, haemoptysis occurred. During the treatment 
pursued for the relief of this attack, there were constant feculent dis- 
charges from the bladder attended with great exhaustion. 

After this attack, the balance of the circulation was never restored ; 
tympanites occured, with distention of the colon to an enormous magni- 
tude ; ascites followed the inflation of the colon, serous diarrhoea and 
anasarca supervened, and in a few months afterwards the patient died. 
For some weeks prior to death the escape of feces through the bladder 
had altogether ceased.* 

On dissecting back the integuments, and laying them open, the colon 
presented the appearance of a large tromboon, amazingly distended, and 
stretching across the umbilical region, with its sigmoid flexure, equally 
large, in the left iliac fossa. The space above its line was occupied by 
an enlarged liver, and that below by the small intestines. The omentum 
was shrivelled, and drawn across to the right iliac fossa, where it was 
adherent to the parietes above the internal abdominal ring. The peri- 
toneum was universally opaque and injected. The sigmoid flexure of the 
colon, the ileum, and the caecum, with its appendix, were each and all 
adherent, en masse, to the fundus of the bladder, and involved in a gen- 
eral thickening of the surrounding textures. The bladder, with the 
adherent intestines, was removed, and a particular dissection revealed 
the following appearances. 

The colon hypertrophied, singularly muscular, and in circumference 
about the size of a man's arm, was, together with a convolution of the 
ileum, and the appendix caeci, adherent to the fundus of the bladder. 
The natural calibre of the gut was impeded by a contraction or stricture, 
which commenced inferiorly in the rectum, about a forefinger's length 
from the anus (just at the base of the triangle formed by the vesiculae 
seminales), and extended upwards for about two inches, barely admitting 
the entrance of the little finger. A section of the gut in this part 
resembled scirrhus: and the glands were, vrith the surrounding tissues, 
thickened immediately above this stricture; the coats of the bowel were 
studded with ulcerations and openings leading into a channel which 
separated the bladder from the intestine. This channel was, in fact, a 
fecal abcess, situated beneath the reflected portion of the peritoneum, 
between the bladder and bowel. It was degenerate iif structure, lined 
with a dark membrane, and filled with a muco-purulent secretion. It f 
opened anteriorly into the fundus of the bladder* above, into the colon; 
below, into the rectum; and posteriorly, through the colon into the 
ileum; so that there was a false passage, by which the natural course of 
the colon was diverted, and forced between the bladder and strictured 
part of the intestine down into the rectum below, and at the same place, 
by means of a fistulous opening into the bladder, in front. The orifice 
of this fistulous opening within the bladder was curtained by a fungous 
growth or thickening which overhung it like a valve. Thus, exactly 
at this point of the fecal abscess, there was this strange lesion, the 

> Vide Guy's Hospital Reports, No. xiii., p. 405. 
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colon^ the roctum^ and the ileum— each, conjointly with the fecal abscess, 
possessing one common entrance into the bladder itoelf. Within the 
bladder^ the ragsB of the mncous membrane were yascalar^ and the 
muscular coat was considerably hypertrophicd. 

In another case under Mr. Goulson's care, a communication existed 
between the fundus of the bladder and the colon, just aboye a stricture in 
the sigmoid flexure. The pktient complained of a deep-seated dull pain 
in the lower part of the abdomen, extending from the pubes to the sacro* 
t iliac symphysis on the left side; he said he had been affected with pain 
in the bowels for nearly twelve months: and he also complained of con- 
siderable uneasiness in the urethra, and of a buminff sensation towards 
the extremity of the penis. The urine was hieh colored. On pressing 
the hypogastric region with firmness, he suffered considerable uneasiness; 
his tongue was dry, a little furred, and of a brownish hue ; his pulse was 
quick, about 110, and rather firm. He was bled from the arm to eight 
ounces; a dozen leeches were applied to the perineum, and a blister to 
the lower part of the abdomen; a purgative was administered. On the 
following day, the pulse was softer, and the urine high-colored, with a 
yery considerable deposit of a purulent kind^ and of a very fetid smelL 
Liquor potasssB and extract of hyoscyamus were then given. On the 
following day, the urine contained a considerable quantity of feculent 
matter, which led to the conclusion that there was ulceration of the 
intestines. Flatus was also passed throuj^h the urethra; stools, voided 
per anum, were always loose, and the patient said he had not passed a 
solid stool for a considerable time. On examination per rectum, the 
finger could not reach any ulceration or stricture; and it appeared that 
no urine had ever passed per rectum. The pain and uneasiness increased; 
and the treatment was confined to giving various forms of opium. The 
strength of the patient gradually decreased, and he died worn out by his 
sufferings. On examining the body a stricture was'found in the sigmoid 
flexure of the colon, and above the stricture there existed slight adhesion 
with the fundus of the bladder, toward the left side. There was an open- 
ing through the stricture, about the size of a goose-quill, through which 
some feces passed into the rectum ; but from the narrowness of this ori- 
. fice it was impossible that any solid feces could pass. Two inches of the 
intestine above the stricture, as well as part of the fundus of the bladder, 
appeared gangrenous, and in a state approaching to sloughing; the coats of 
the bladder were thickened; the bladder itself was not bigger than a large 
orange ; and from being muoh thickened, it appeared incapable of further 
distention. 

This case is a good illustration of the effort which the system at times 
makes to evacuate what is extraneous b^ the most direct passage, when 
there exists an obstacle to its expulsion in the natural way. The more 
usual coui*8e, however, is, that ulceration gradually extends over a con- 
siderable portion of the mucous membrane, and then the muscular struc- 
ture is shown more clearly than any dissection can exhibit it. In the 
progress of the ulceration, disease commonly manifests itself in one of 
the Kidneys; and more frequently in the left. This is indicated by pain 
in the loins on pressure (for the pain is never severe), by shiverings, sick- 
ness, and the albuminous state of the urine. At this stage, large quan- 
tities of pus are voided with the urine, and the latter is tinged with 
blood. 

With ulceration of the mucous coat there is generally combined 
hypertrophy of the muscular coat, and a contracted state of the bladder. 
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The nrinei no longer contained in a visons capable of dilatation, partly 
escapes involantarily by the nrethra, and is partly thrown back upon the 
nreters, which become dilated and tortuous. The mucous membrane, 
extending upwards along the ureters to the pelvis and the infundibula of 
the kidneys, becomes inflamed and rough, and pours forth a quantity 
of pus. The glandular structure of the kidney undergoes slow absorp- 
tion from pressure. The capsule adheres with preternatural firmness to 
the exterior of the gland. Upon making a section of a kidne]^ so dis- 
eased, we find that, although apparently of large size, it consists in ^reat 
part of dilated tubes, and that the true vascumr or secreting part is in «. 
smaller proportion than usual. 

In another case, where the symptoms had been those of inflammation, 
the whole mucous membrane was found detached in the form of a 
smooth, grayish-white, continuous layer. It appeared to have sloughed 
away during life, and to have separated from tne surrounding muscular 
tunic. At first it might have been taken for a false membrane of organ- 
ized lymph; but upon closer inspection it was seen to possess traces of 
the normal structure. The bladder, when first divided, seemed to con- 
tain a large cyst or bag of hydatids; for the yellow membrane, partly dis- 
tended with urine, protruded through the cut surface. It was attached 
to the muscular coat both at the neck of the organ and at the entrance 
of the ureters, where the mucous membrane was red and congested, and 
more loosely connected than natural to the adjacent structures, but not 
deprived of vitality. Under the microscope the well marked fibres of 
areolar tissue were seen, in which, however, the yellow elastic tissue pre- 
vailed; the white fibres having in great part undergone decomposition. 

Several similar cases have been reported by various authors. They 
would appear to be instances of the diphtheritic form of the disease. 
The Museum of the Boval College of Surgeons of England contains a 
preparation of a saccular membrane, six inches by four, which was 
removed by the supra-pubic operation from the bladder of a patient 
suffering from retention of urine. The outer surface of this membrane 
18 floccment and in parts distinctly fibrous, the inner surface granular 
and reticulated, like superficially ulcerated mucous membrane. Its shape 
indicates that it lined the whole interior of the bladder, and was thrown 
off from it in one piece. This, and other cases sufficiently prove that 
exfoliation of the mucous membrane of the bladder really occurs, though 
the fact has been doubted. Mr. Spencer Wells has met with a case in 
which nearly the whole of the mucous membrane of the bladder was 
passed through the urethra by a woman, six weeks after a tedious labor. 
The patient recovered, and could retain her urine for some time, but 
lost tne power of expelling it. The exfoliation was attributed to the 
caustio action of the urine, which had become ammoniacal from reten- 
tion. A similar case was communicated to the Obstetrical Society (July 
Ist, 1863) by Dr. Martyn. In another case, which occurred to Mr. Maun- 
der,' doubts were expressed as to the real nature of the membrane, indeed, 
the examiners appointed by the Pathological Society stated that the 
specimen formed no part of the bladder of a woman. This decision 
was, however, subsequently reversed. The circumstances of the case 
were all favorable to the woman's statement. She had suffered from 
retention of urine caused by retroversion of the uterus. A catheter, 

' For report of discussion at Path. Societj, see Medical Times and Gazette 
1863, voL iL, pp. 523, 678. Conf. Path. Trans., 1863, voL xiii. 
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introdnced to relieve her, had slipped into the bladder and remained 
there three days. Acute cystitis followed, and had led to the formation 
of the cast. As Mr. Spencer Wells remarked, the possibility of the 
existence of these casts should be borne in mind, and it is of great 
importance to understand their real nature, so that retention may be 
guarded against. When suspected to exist they should be sought for, 
and if found, carefully removed. 

If the inflammation reach a high degree, the muscular coat is also 
attacked, presenting here and there gangrenous spots, or even being com- 
pletely destroyed by it. But as the muscular coat is connected but 
loosely to the inner membrane of the bladder, the inflammation does not 
easily pass from one to the other. 

Gangrene is a very rare termination of acute cystitis, but it may 
occur in traumatic cases of the disease. Besides the general symptoms 
of gangrene, the blackish or brownish color of the urine, and its fetid 
cadaveric odor will sufficiently indicate the state of the case. 

Acute inflammation of the mucous membrane of the bladder cannot 
easily bo confounded with any other affection of that organ. This applies 
especially to idiopathic cases; for in others, connected with the presence 
of foreign bodies, etc., in the bladder, the symptoms arising from the 
cause may, in some degree, mask those whicn depend on the inflamma- 
tion thus excited. It may be more difficult to distinguish inflammation 
of the mucous membrane from inflammation of the deeper seated tissues. 
Many surgeons deny the possibility of our drawing such a distinction, 
and, in a practical point of view, it is not of very great importance; but 
when the muscular tissue is chiefly involved, it generally happens that 
the power of passing urine does not exist, and the desire to void it is less 
frequent, as it is not experienced until a good deal of urine is accumulated 
in the bladder, and then comes on in violent paroxysms. Neither is there 
the burning sensation along the urethra which is felt when the mucous 
membrane alone is affected. 

The disease may sometimes be mistaken for stone. The uneasiness in 
the bladder, the frequent desire to make water, and the passage of blood 
with the urine, are symptoms of stone as well as of this affection. But 
in cases of stone the pain is principally experienced after the bladder has 
been emptied, whereas, in acute inflammation of the mucous membrane 
of the bladder, the pain is most intense when the bladder contains urine, 
and it subsides when that viscus is empty; in stone, also, larger quanti- 
ties of blood are passed than in this disease, and the urethra is seldom so 
iiTitable. The diagnosis will of course be aided by the history of the 
case, and if a calculus be suspected the introduction of a sound will clear 
off the difficulty. 

Acute inflammation of the mucous membrane of the bladder is a for* 
midable disease, though if taken in time, and treated with energy, it 
often yields under appropriate treatment. The main indications to be 
fulfilled are: — the removal, if possible, of the cause, and the relief of 
the pain and symptoms of irritation. In cases where the cause cannot 
be ascertained, or where either it cannot be removed, or its effects con- 
tinue after removal, the main object should be to prevent the inflamma- 
toTY process from extending to the deeper seated tissues or to the ureters; 
ana this can be attained only by the adoption of energetic measures. 
Venesection, as recommended by Dr. Gross, ^ is seldom necessary, but in 

' Gross, loo. cit., p. 22. 
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severe attacks leeches may be applied to the perineum, or over the pubes, 
according to the especial seat of the pain. A brisk -saline cathartic should 
be administered. After the bowels have been freely opened, the patient 
should be placed in a hot hip-bath for ten minutes or a quarter of an 
hour, twice or three times a day. During the intervals, hot fomenta- 
tions or linseed meal poultices should be applied to the hypogastric 
region. 

At an early stage, morphia is a most valuable remedy, given in suffi- 
cient doses to allay the pain about the bladder and along the urethra, as 
well as the frequent desire to pass water. These are the symptoms which 
particularly distress the patient, and if not mitigated they soon wear out 
nis strength. When the pain and spasm are very distressing, and the 
nervous symptoms predominate, morphia administered by subcutaneous 
injection will often afford more relief than if given in any other way. 
The same remedy may also be used in the form of injection or supposi- 
tory. In milder cases, extract of henbane may be given in full doses. 

The bowels must be kept gently open by means of the mildest laxa- 
tives. The effect of any irritation of the lower intestines on the bladder 
points to the expediency of using castor oil, or any other gentle evacuant. 
Stimulant injections into the rectum must for the same reason be avoided, 
but an enema of simple water may be used to keep the rectum empty, and 
it will also relieve the tenesmus. 

M. Civiale justly remarks that one of the most important points in 
the treatment of acute inflammation of the bladder is to keep tne organ 
in a state of as perfect repose as possible. If the functions of the blad- 
der could be completely suspended, and the contractions necessary for 
the expulsion of urine avoided, the disease would lose a &;reat pai*t of the 
danger which accompanies it. Hence he recommended that wo should 
carefully watch the condition of the bladder, and as soon as urine begins 
to accumulate, even though the patient experience no great desire to 
make water, an instrument should be introduced. This is excellent 
advice, and should be followed whenever any symptoms of retention of 
urine manifest themselves; but the pain and irritation produced by the 

Eassage of any instrument along the urethra are so severe, that it would 
e unadvisable to employ the catheter with the sole object of keeping the 
bladder empty. Should, however, retention occur and no relief be 
obtained by the use of the warm bath, warm fomentations and narcotic 
remedies, a catheter should at once be introduced, and an elastic instru- 
ment is to be preferred. This should be well oiled and passed along the 
urethra with the utmost gentleness, and only a small portion of its 
exti'emity introduced into the bladder. Should the attempt fail, owin^ 
to spasm at the neck of the bladder, a silver catheter, well oiled and 
warmed, should next be tried. The previous subcutaneous injection of 
morphia will, in such a case, much facilitate the introduction of the 
instrument. The catheter should not be retained in the bladder, but 
should be re-introduced from time to time if necessary. The bladder 
must not be allowed to become distended, for not only would such dis- 
tention aggravate all the symptoms, but decomposition of the retained 
urine would be very likely to ensue, and thus another source of serious 
mischief would be added to those already in existence. When the active 
symptoms have abated, it will be advantageous to apply counter-irritation 
above the pubes. 

In the treatment of these cases, however, we find that no remedy, 
opium or morphia perhaps excepted^ long retains any influence over the 
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disease. The practitioner must be provided with a yariety of agents^ so 
as to be ready to substKute one for another when it loses its effect. Infu- 
sion of diosma in the proportion of an ounce to a pint of water^ small 
doses of copaiba and essential oil of cubcbs, infusion of hops, and the 
alkalies, will, all in their turn, be found useful. 

To the diet of the patient the greatest attention should paid. Ani- 
mal food, wine, spirits, and acid drinks, should be interdicted; the diet 
should be light, consisting of bland, farinaceous food; and the drink 
should be water, toast-and-water; linseed tea, and milk; but not to such 
an extent as to increase, in any very considerable degree, the secretion of 
urine. The patient should also be kept as quiet as possible, and in a 
rather warm temperature. 

Dr. George Johnson* has lately recommended an exclusively milk 
diet for patients suffering from all forms of cystitis, and the cases which 
he has cited prove that very satisfactory results have been obtained by 
the adoption of this regimen. It is, liowever, adapted rather for the 
subacute and chronic forms of cystitis than for the acute disease, in treat- 
ing which we should, for obvious reasons, abstain from administering 
largo quantities of fluids. Diminution of the acidity of the urine is, of 
course, an important indication to be fulfilled, but an undue increase in 
quantity cannot but aggi*avate the distress of the patient. Milk, how- 
ever, will be found very suitable as the patient's ordinary drink, but he 
should not be encouraged to take more than is absolutely required in 
order to assuage his thirst. With the milk may be advantageously com- 
bined an equal part of seltzer or other alkaline mineral water. As the 
more acute symptoms gradually subside, the diet of the patient may be 
improved, but all stimulants should be carefully avoided. When the 
patient is convalescent and able to return to his ordinary avocations, he 
should be cautioned against exposure to cold and moisture, rough or vio- 
lent exercise, or any influence likely to cause a return of the disease. 

In dealing with cases of c^^stitis, certain modifications, varying with 
the exciting cause, may be required in the treatment. When, for instance, 
the disease is due to the presence of a calculus, we must endeavor to 
relieve the acute symptoms before attempting any operative procedure 
for the removal of the stone. Rest in bed is especially indicated. In 
that form which is caused by cantharides or turpentine, the warm bath, 
warm fomentations, morphia by the mouth or in a suppository, and 
demulcent drinks, will usually suffice for the relief of the symptoms. 
Oamphor also has been especially recommended ; it may be combined with 
the morphia. When the inflammation occurs in a gouty or rhenmatie 
subject, colchicum will be likely to prove advantageous, and if in such a case 
the symptoms be very severe, small doses of calomel combined with opium 
may be given every few hours. When the inflammatory action has 
extended from the urethra or prostate dand, leeches and hot fomenta- 
tions to the perineum are especially indicated. When the disease has 
Spread from the rectum, vagina, or other organs, the treatment must be 
irected to the parts primarily affected. Wnen the case is complicated 
by the presence of a sti*icture, we must wait until the acute symptoms 
have in some measure subsided, and then treat the obstruction either by 
dilatation or internal urethrotomy. The presence of a stricture, however, 
would be an additional reason for the prompt introduction of a catheter 
whenever symptoms occurred indicative of retention of urine. In all 

> Lancet, vol. ii., 1876, p. 847. 
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cases of cystitis^ inquiry should be made as to the possible presence of a 
foreign body in the oladder. 

The prognosis of the disease is favorable in the majority of cases, but 
very unfayorable if the ulcerative sta^e once sets in. This is usually 
indicated by the continuance of the pain of the bladder on motion^ and 
in making water. Ji, therefore, the pain be not early subdued, little 
hope can be indulged of a successful termination. By judicious manage- 
ment, life may be prolonged for some time, but the patients are seldom 
cured, the bladder being in a state unfit to perform its functions, and 
the morbid changes havmg extended along the ureters to the kidneys. 
When the inflammation spreads to the mucous lining of the ureters, the 

Selvis, and tubular structure of the kidney, it is attended by a profuse 
ischarge of mucus, purulent matter, and epithelium. 
The symptoms of ulceration of the bladder, accompanied by an affec- 
tion of the kidney, are well illustrated by the following cases which 
occurred in Mr. Coulson's practice: 

Gase I. — Mrs. M., set. 36; was supposed to be laboring under symp- 
toms of stone. She had freauent desire to make water, and shooting 
pains in the re^on of the bladder, much increased by walking and exer- 
cise of every kind. The urine was acid, and contained some shreds of 
lymph or mucus. No blood or gravel had been passed. On sounding the 
patient, the instant the instrument was introduced into the urethra, the 
pain became much aggravated. No stone could be felt. The pulse was 
small and quick, the skin dry and rough, the tongue white, the counte- 
nance anxious, and indicative of much suffering. An unfavorable opinion 
of the case was expressed under the belief that there was ulceration of 
the bladder. She had been in this state two months, and various reme- 
dies had been tried. The use of pareira brava was suggested, first in the 
form of infusion, then in that of decoction. For the first six weeks 
leeches were occasionally applied to the hypogastric region, tartar emetic 
ointment rubbed in, and at night a thin starch injection, with twenty 
minims of Battley's sedative solution, was ^iven. Mrs. M. then tried 
the decoction of pareira brava, which she continued till about two months 
prior to her death, when, perceiving more mucus in the urine than usual, 
and occasionally blood, a small quantity of balsam of copaiba was added 
to the mixture. This brought on sickness, and deranged the stomach so 
much that thenceforward she was obliged to desist from the decoction. 
She now had sickness and nausea; pus was voided with the urine; there 
were complete loss of strength, emaciation of body, and hectic flushes; 
and six months from the date of the first visit death put an end to her 
sufferings. It should bo observed that, for a few days prior to death, no 
pus had been voided with the urine, and the pain and frequent desire to 
make water, for the only time during her long illness, had almost sub- 
sided. 

The body was examined within forty-eight hours after death. The 
bladder was not thickened or contracted, but completely divested of its 
mucus membrane. No dissection could exhibit the arrangement of the 
muscular structure so well as it was seen in this case. One spot, the size 
of a shilling, towards the fundus, was black and almost gangrenous. 
The ulceration had not extended to the urethra; but its lining membrane 
was highly inflamed. The right kidney was in its natural state, but the 
left kidney was ulcerated, and its interior filled with pus. The renal 
extremity of the left ureter was blocked up by a detached portion of the 
substance of the kidney. 
6 
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Case II. — Deborah Mulloday, set. 46, complained of great uneasiness, 
pain in the lower part of the belly, and frequent desire to void urine. 
After the bladder was emptied, the pain and uneasiness usually subsided. 
These symptoms were at firat relieved by the use of the decoction of the 
pareira brava. The pain became very acute, the desire to make water 
more frequent; the urine contained a good deal of pus; and on two or 
three occasions, it was tinged with blood. The pulse was small and 
quick; the countenance pale and sallow; and there was emaciation of the 
body, with occasional shiverings and cramps. She had no pain in the 
loins, and there was no sickness until about ten days prior to her death, 
when it was very distressing, and of some days' continuance. On Friday, 
July 26th, she was seized with paralysis, and expired on the following 
Tuesday. Twenty-four hours after death the body was examined. The 
mucous membrane of the bladder was ulcerated in several spots, but was 
not so extensively destroyed as in the preceding case. The bladder, 
which was thickened and contracted, contained a good deal of pus. Q'he 
right kidney was in a state of atrophy, and chalky matter was deposited 
in its interior. The urethra was inflamed, but not ulcerated. 

Case III. — George Scandreth, set. 66, tailor, complained of frequent 
desire to pass urine, of great pain in passing it, a scalding sensation in 
the urethra, and of pain above the pubes and across the loins. The urine 
was high-colored, and contained numerous fine shreds of lymph; it was 
also acid, scanty, and albuminous. Some soothing remedies were ordered, 
and for a time diminished the pain, but had no other effect upon the dis- 
ease. The patient became gradually worse, and in two months he died. 
On examination, the mucous membrane of the bladder was found almost 
completely destroyed, minute filaments hanging loosely from its inner 
surface; the bladder was contracted in size, and a little thickened; the 
lining membrane of the urethra highly inflamed and ulcerated about the 
membranous portion; the prostate not enlarged; the left kidney in a state 
of ulceration, and containmg pus. 

Case IV. — William David Sadler, set. 17, of a delicate constitution, 
and light complexion, applied at the General Dispensary, laboring under 
an affection oi the bladder. He said that about seven months previously, 
in making water, he first felt pain, which lasted for some minutes, and 
then disappeared. Since that time, this symptom had never left him. 
Occasionally he was suddenly seized with a darting pain near the neck of 
the bladder, accompanied with an irresistible desire to make water, after 
which the pain subsided, and he felt easier. These attacks varied in fre- 
quency — sometimes occumng every hour or oftener, at other times at 
longer intervals. The urine was turbid, voided in small quantities, and 
extremely acid. The appetite was good; the general health not much 
deranged; the pulse quick; the tongue white and dry. Two or three 
times a sound was introduced, with great pain, but no stone could be 
felt. Alkalies and hyoscyamus; small doses of cubebs, with carbonate of 
potash; the decoction of pareira brava alone, and in combination with 
small doses of copaiba, mucilage, and hyoscyamus, were tried, but with- 
out benefit. 

The patient ceased to attend; but he died a short time afterwards, 
and the medical man who examined the body informed Mr. Coulson 
that there was ulceration of the bladder and disease of the left kidney. 

Case V. — Charlotte Mason, set. 66, a married woman without family; 
much subject to pains in the limbs, was seized in the month of March 
with frequent desire to void urine, always attended with great pain, and 
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a burning heat in the urethra; the pain continued for some time after 
the urine was {)as8edy so that she could scarcely stand or sit down ; she 
had great pain in her back and the lower parfc of the abdomen, headache, 
and at times pains in the left hip and leg, great weakness, trembling, and 

S;eneral debility. During the night she was generally obliged to micturate 
our or five times; the urine was alkaline, of a light straw color, and lat- 
terly contained a good deal of pus. The disease resisted all the remedies 
which were used. Morphia alone gave her relief. She gradually lost 
flesh and strength, and died on the 30fch of the following December. On 
post-mortem examination the whole of the mucous membrane of the 
oladder was found to haye been completely destroyed by ulceration. The 
left kidney was also in a state of ulceration, and the lining membi'ane of 
the left ureter, to the extent of two or three inches, close to its yesical 
extremity, was thickened and lined with coa^ulable lymph. 

In these cases there was eyidently somethmg more than simple ulcer- 
atiye inflammation of the mucous membrane; but they are related because 
they appear to be instructiye. 

Dr. Prout, in alluding to these cases, considers them nearly allied to 
irritable bladder dependent on organic mischief in the kidney. '^ The 
urine in these cases," says Dr. Prout, ^^is generally acid, of a pale green- 
ish wheylike color, opalescent, from the presence of minute epithelium 
or mucus; of low specific grayity ([that is, generally below 1.020); often 
serous, but rarely bloody. Sometimes, on being heated, it deposits the 
phosphates; but the urate of ammonia is seldom so abundant as to be 
spontaneously separated on the cooling of the urine; and when this cir- 
cumstance does take place, the color of the sediment, instead of being 
yellow or red, is usually of a grayish ashy tint. After standing for some 
time, the urine becomes clearer, but seldom acquires perfect transparency, 
eyen by filtering; and the peculiar sediment in general is yery easily 
remixed on shaBng. 

''In conjunction with these appearances of the urine, the patient 
usually complains of the following symptoms: there is a frequent and 
nreent desire to pass water, the perioa varying from one to three hours, 
and the quantity from one to two or three ounces, both by night and by 
day. At the moment of passing water, and for some time ^terwards, 
there is an uneasiness, sometimes amounting to seyere pain, felt alon^ 
the whole of the urethra, but particularly just behind the scrotum; and 
of this uneasiness or pain, a sense of burning or scalding is one of the 
elements. There is no mechanical impediment to passing the water; aid 
in the earlier stages, after a short time, the whole uneasiness subsides, 
and the patient remains quite well till the period arrlyes when he is called 
upon, as before, to empty the bladdr. As the disease advances, all these 
symptoms become augmented. The unnatural properties of the urine, 
and of the mucous deposit, increase; the symptoms, and particularly the 
calls to pass the urine, are more urgent and frequent; the general health 
and strength, which from the commencement had been disordered and 
enfeebled, now daily decline, and the patient becomes emaciated, weak, 
and irritable, and more than eyer susceptible of the influence of atmo- 
spheric changes. During the whole of this period, there is but little 
uneasiness felt in the region of the kidneys, and what little there may be 
is usually referred to weakness. On minute inquiry, patients will some- 
times admit the existence of a dull aching sensation in the loins, and 
occasional darting pains down the course oi the ureter, and eyen to the 
testicles, etc. ; but these are so trifling compared with the bladder sensa- 
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tions, that they are seldom complained of, unless particularly inquired 
after. The termination of the complaint is various ; most n-equentl j, 
perhaps, as follows : 

"The pulse gradually becomes more weak and feeble, and the 
stomach, from bemg^ weak and disordered, often rejects what is taken, 
so that the patient is yery apt to be sick after eating. At the same 
time the urine, though not improved in quality, is diminished in 
quantity, and the calls to pass it are in consequence less freauent. The 

Satient complains of nothing, but he daily becomes more inaifferent and 
rowsy ; as the sickness increases, the urine is still further diminished in 
quantity; at length everything is rejected, the secretion of the urine 
ceases altogether, and the patient expires, generally in a comatose state. 
Occasionally the termination is more sudden and unexpected ; and in 
such instances, inflammatory symptoms have been generally superinduced 
from exposure to cold or some other exciting cause. Now and then the 
patient becomes phthisical — ^in short, the fatal termination, though 
always certain, may be various, and depends upon the peculiarities of 
the patient's constitution, and accidental circumstances. 

''Several of the cases described by Mr. Goulson, under the denomi- 
nation of acute inflammation of the mucous membrane of the bladder, 
seem to me to be nearly allied to this form of disease. I have reason to 
believe that the present disease often exists for years in a chronic form, 
and conflned chiefly to the kidney ; that when the degenerating process 
reaches and attacks the bladder, it sometimes assumes, either spontane- 
ously or from accidental circumstances, a more acute form, and termi- 
nates fatally, like those described by Mr. Goulson, with complete 
destruction of the mucous membrane of the bladder, etc," 

These remarks are worthy of consideration, but there is one mark of 
distinction sufficiently prominent to enable a diagnosis to be made be- 
tween the affection above described and irritable bladder dependent on 
organic disease of the kidney ; and that is the intense pain which attends 
inflammation and ulceration of the mucous membrane of the bladder, 
and soon exhausts the strength of the patient. Now in irritable bladder 
dependent on organic affection of the kidney, there is sometimes, but 
not always, pain in passing the urine ; the frequency of making water is 
the most distressing symptom ; and even when pain exists^ it is never so 
severe as to wear the patient out, but may be, and frequently is, endured 
fbr years. The intensity of the pain and the rapid exhaustion of the 
vital powers, mark the distinction between the two classes of cases. * 

* Dr. Podrazki (Handbuch der allg. und spec. Chir. redigirt von v. Pitha und 
Billroth, p. 65) in alludiixg to these remarks, and the cases on which they are 
founded, savs : — '* Billroth believes that, under such circumstances, the vesical 
catarrh is dependent upon constitutional disturbance, and in the majority of 
cases is simply the most prominent symptom of catarrh of the pelvis of the 
kidney, with or without tuberculosis of that organ (chronic caseous nephritis). 
The catarrh manifests itself in the course of time by its well-known symi>toms, 
e8i)ecially when the pyelitis has become fully developed and the urine is acid and 
contains a copious purulent deposit. The connection between these affections 
has been pointed out by Ck)ulson."— Archiv ftlr Klin, Chirurg., 6d. x., s. 526. 
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CHAPTEE VIL 

CHROKIC IKFLAMKATIOK OF THE MUCOUS MEKBRAKE OF THE BLADDER. 

This is a frequent disease^ and in many respects worthy of serious 
attention. It may arise from a ^reat variety of causes^ and presents 
itself in different degrees of intensity. The disease may succeed acute 
inflammation of the mucous membrane. In such cases it is sometimes 
accompanied by ulceration, as has been stated in the preceding chapter, 
and constitutes a dangerous affection ; but generally speaking the inflam- 
mation is subacute or chronic from the commencement, and is charac- 
terized by an abundant discharge of mucus with the urine, whence the 
term vesical catarrh. The disease is rarely, if ever, an independent 
affection of the mucous membrane. In almost every case which comes 
under the notice of the surgeon, he will, on due examination and inquiry, 
be able to trace the origin of the catarrh to some co-existing malady, or 
to the forced retention of urine, such retention being due either to some 
obstruction to the natural flow of urine, or to atony of the coats of the 
bladder. 

The most common exciting causes, therefore, are stricture, stone, 
and enlargement of the prostate ^ after these come exposure to cold, in- 
dulgence m ardent spirits, diuretic and irritating remedies such as can- 
tharides, violent exercise on horseback, and venereal excesses ; the disease 
also exists as a svmptom in connection with many organic diseases of the 
bladder and kidneys, and with haemorrhoids and otner diseases of the 
rectum. In cases of injury and disease of the spine, this state of the 
bladder is by no means unirequent. Men are more subject to this com- 
plaint than women, and elderly persons more so than the young. It 
would appear to be uncommon m certain countries ; while in others it 
occurs more frequently, and, according to some authors, occasionally 
assumes an epidemic character. The disease prevails in this form in 
Egypt, and is due to the presence of a parasite, the Bilharzia haematobia. 
(See chapter on Hsdmatuna.) 

Some persons are apparently more predisposed to catarrh of the 
bladder than others ; such are those of irritable scrofulous temperament 
with fair skins, and a tendency to cutaneous affections, more especially 
if they have been accustomed to live freely, or are given to venereal ex- 
cesses; or have sufiFered from syphilitic affections, or gout. In such indi- 
viduals, exposure to cold is the most frequent exciting cause of this 
affection, and those who actually labor under it generally suffer much 
more severely in cold weather. Gouty persons are very subject to this 
affection. 

The symptoms of the disease may be divided into two classes : those 
which belong to the inflammatory element, and those connected with the 
state of the urine, the chief of which latter class is the presence of vesical 
mucus in superabundant Quantity. 

The inflammation itself seldom gives rise to any general symptoms, as 
fever, etc., while the local signs are not very well marked, except in old 
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standing and severe cases, in which the inflammation may assume at in- 
tervals a subacute character. 

In many cases the symptoms are mild, and the patient experiences 
little inconvenience ; there is no pain in the region of the bladder ; but 
the urine is voided more frequently than is natural, and the passage of 
that fluid is accompanied by a sensation of heat which extends alon^ the 
urethra, or shooting pains towards the anus, with a sense of weight in 
the perineum. 

Cases of this character have been observed to terminate in a short 
time, or to assume an intermittent form, especially when associated with 
haemorrhoids, or certain petechial affections ; but the duration of the 
complaint is uncertain. Old persons mostly retain it as long as thej 
live. 

At other times the disease assumes a serious character and may prove 
fatal, especially in old and weak persons. The obstinacy and danger of 
the complaint mainly depend on tne causes which have produced the in- 
flammation, and upon the extent to which the kidneys are involved. 

In these severer cases the functions of the urinary apparatus are 
seriously impeded. The bladder is never emptied in a complete manner. 
The expulsion of the urine, and particularly of the last few ounces, is 
more or less painful, according to tne violence with which the abdominal 
muscles and bladder contract. The sense of heat in the bladder and 
urethra is converted into scalding ; the desire to make water becomes 
more frequent, and is attended by violent straining efforts ; and retention 
sometimes takes place from obstruction of the uretlira by clots of inspis- 
sated mucus. 

These symptoms are relieved by drawing off the urine with the cathe- 
ter ; but they return as the organ becomes filled with fluid. 

The patient is very restless and uneasy, and complains of thirst ; the 
bowels are irregular, either constipated or relaxed ; there exists pain at 
the extremity of the penis, round the anus, and in the region of the 
loins. Great prostration of strength and wasting of flesh are present. 

The condition of the urine varies with the duration of the symptoms 
and the causes which have produced the disease. In slight and recent 
cases of chronic catan*h the urine is more or less turbid, and contains the 
same cellular elements as are found in the acute form, viz., mucus, 
epithelium and pus-corpuscles, together with an amount of albumen cor- 
responding to the quantity of pus. The reaction of the fluid is acid or 
feebly alkaline, and, after the urine has been standing for some hours, 
the cellular elements form a more or less copious, loose deposit at the 
bottom of the glass. In more severe cases, and as the disease advances, 
the changes in the urine become more manifest ; while still in the 
bladder the urea undergoes conversion into carbonate of ammonia ; the 
urine therefore becomes decidedly alkaline in reaction, and emits an am- 
moniacal and offensive odor. \ arious theories have been advanced to 
explain this metamorphosis of the urea. It was formerly supposed that 
the mucus secreted by the inflamed membrane acted as a ferment, but 
the more recent view is that the presence of a peculiar ferment or ex- 
citant of putrefaction (either in the form of organized bodies such as 
bacteria, or of a non-organized material such as a particle of putrid 
matter) is a necessary condition for the change in question. The fact, 
alluded to by Niemeyer, that the decomposed and altered state of the 
urine has been known to follow the introduction into the bladder of a 
dirty catheter, appears to indicate that something more than vesical 
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mucus is required to produce the change. Dr. Owen Rees has sug^ 
gested that alKalinity of tlic urine may be sometimes due to the secretion, 
of an alkaline mucus by the vesical mucous membrane, but Dr. Roberts, 
having had under observation a patient with extroversion of the bladder, 
was not able to satisfy himself that the alkalinity of the exposed 
mucous membrane was not owing to the blood-serum, which oozed from 
the raw surface, rather than to any mucous secretion which might be 
yielded by an inflamed mucous membrane. * 

When the ammoniacal decomposition has fairly set in, other changes 
also take place in the urine. It hecomes muddy, and often more or less 
dark from the presence of the granular pigment-matter of disintegrated 
blood-corpuscles ; the purulent deposit oecomes more copious, and the 
pus-corpuscles cohere into a gelatinous tenacious mass, which has occa- 
sionally been found so glutinous, that on pouring it from one vessel into 
another it was drawn out above a foot in length without rending. 
Enormous quantities of this deposit are sometimes passed in the course 
of twenty-four hours, and it contains, in addition to cellular elements, 
the ammoniaco-magnesian phosphate, phosphate of lime, and bacteria. 
When there is ulceration of the mucous membrane, red blood-corpuscles 
will also be found. When this glutinous deposit comes away in large 
quantities, it is discharged with effort and may occasion retention of 
urine. After micturition, the burning sensation in the region of the 
bladder ceases, but gradually returns as the mucus again collects. If the 
secretion be very copious, symptoms of hectic may supervene and the 
patient dies from exhaustion. 

Chronic cystitis may last for several years, the symptoms varying in 
urgency from time to time. When the urine has become decidedly am- 
moniacal, another cause of irritation is added to those which already 
exist. The acrid fluid irritates the mucous membrane and induces fresh 
inflammation ; the purulent secretion becomes augmented and promotes 
the decomposition. There are therefore two sources of mischief, each 
tending to aggravate and perpetuate the other, and thus it happens that 
a case of chronic cystitis, if left to itself, invariably goes from bad 
to worse. Ulceration of the mucous membrane is a not unfrequent con- 
sequence, and when that occurs the local symptoms become more marked. 
Wnen the disease is about to terminate in death, the patient usu^ly 
falls into a low febrile state ; the tongue becomes dry and the stomach 
irritable ; prostration increases, and death is ushered in by delirium and 
coma. Various views have obtained from time to time with regard to 
the causation of these symptoms, and some have attributed them to the 
absorption into the blood of the carbonate of ammonia. Rosenstein, 
however, found that the injection of this substance into the veins of 
animals always excited violent muscular convulsions, a symptom which, 
though characteristic of uraemia, is not present in the cases under con- 
sideration. He attributes the final symptoms of this so-called '* urinous 
fever " to the presence of bacteria in the blood. 

Pyelitis is a frec^uent consequence of chronic inflammation of the 
bladaer. The morbid process extends up the ureters to the pelvis of the 
kidney, producing suppuration of the infundibula and straight tubes, 
and the formation of disseminated abscesses with ultimate destruction of 
the renal tissue. Other complications and consequences of chronic cys- 
titis are, thickening and induration of the walls of the bladder and the 

' Roberts, Urinary and Renal Diseases, p. 57. 
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formation of cysts and diverticuli. Attacks of the acute form of the 
disease are also of frequent occurrence in the course of chronic cystitis, 
and may be produced by various causes, such as errors in diet, exposure 
to cold, and anything which disturbs the general health. When such an 
attack supervenes, the urine becomes comparatively clear, but retention, 
accompanied by tenesmus, rigors, and delirium, is apt to occur. These 
symptoms may terminate fat^y, or may pass of! after a few days ; in the 
latter case, the improvement is contemporaneous with a return of the 
deposit and other appearances in the urine. 

The morbid appearances found after death are those of chronic in- 
flammation. 

In the commencement, they are usually confined to the neck and 
posterior part of the bladder ; the mucous membrane, usually pale, be- 
comes dotted and streaked with blood, which in part is contained in 
dilated blood-vessels, and in part is extravasated. These spots are gen- 
erally black, the blood having lost its normal color. As the disease ad- 
vances, the discoloration becomes deeper and more general ; the mem- 
brane is thickened, softened, and flocculent ; it tears readily from the 
muscular coat, and is found abraded, especially in the neighborhood of 
some large extravasation. The surface is covered with a muco-purulent 
layer, and the contained urine is dark-colored, turbid and strongly am- 
moniacal. In a few cases of old standing the mucous surface is paJe, and 
its appearance would never lead us to infer the existence of inflammation 
in any degree. If the disease has spread along the mucous lining of the 
ureters to the tubular structure of the kidneys, those canals will appear 
filled with a muco-purulent fluid, and the kidneys will present the mor- 
bid appearances characteristic of pyelitis. The walls of the bladder be- 
come thickened from effusion into its cellular tissue ; ulceration often 
takes place in the mucous membrane, which, as in acute inflammation, 
may be entirely removed, leaving exposed the hypertrophied muscular 
flbres. Ulceration, however, is more frequently observed whenever, from 
some occasional cause, the inflammation assumes an acute character. 
Perforation of the bladder, with suppurative^ peritonitis, may be found 
as a consequence of the ulceration. 

The most prominent portions of these muscular colunms are usually 
of a bluish-red or purplish color ; while between them, the membrane is 
pale, swollen, soft, and offers little resistance ; occasionally small ulcera- 
tions are found. But what is very remarkable, between the hypertrophied 
columns, pouches or sacs generally co-exist with dilated ureters, both 
states being produced by the same physical cause. These pouches often 
contain calculous concretions. 

In extreme cases of this kind, the secreting structure of the kidney 
becomes reduced to a thin layer, covering the widely dilated pelvis and 
infundibula. The ureters, in such instances, are both dilated and tortu- 
ous, and the lining membrane is rough and granular, and in some 
instances is covered oy flakes of lymph. 

In cases where the obstacle to the escape of urine has existed for a 
considerable period, the walls of the bladder, and particularly the mus- 
cular coat, will be found enormously hypertrophied, and such hypertrophy 
may be either concentric or excentric. In the former case the capacity 
of the organ may be much diminished, but in excentric hypertrophy, 
which is much more common, the bladder may be so much dilated as to 
contain several pints of urine and to reach as high as the umbilicus. In 
addition to the morbid appearances presented by the bladder itself, those 
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of the yarioas conditions npon which the disease depends will also be 
found. Among those may be mentioned strictures of the urethra, pros- 
tatic enlargement^ calculi, etc. 

It has been said that when vesical mucus is passed in small quantity, 
the disorder may be mistaken for an involuntary discharge of semen, which 
accompanies in some persons the escape of the urine and feces. These 
two fluids are somewhat analogous in their appearance, but may easily 
be distinguished by the aid of the microscope. 

The urine in this disorder may be also distinguished from chylous 
urine, because the latter, immediately it is passed, presents a whitish 
milky appearance or opaline tint, due to the preseuce of fatty matter 
which forms a creamy layer on the surface after the urine has stood for 
some hours ; on the contrary, the urine in vesical catarrh is at first 
turbid ; on standing, the sediment becomes viscid, ropy, and flocculent, 
or united into one clot. 

From the preceding observations it will be evident that in the treat- 
ment of vesical catarrh, we must direct our attention not only to the 
chronic inflammation of the bladder, but to the original disease which 
has been its exciting cause, and to which its persistence is due. 

When this disease co-exists with, or is produced by stricture of the 
urethra, it is often extremely difficult of treatment. In some cases, it suf- 
fices to dilate the stricture to ootain a cure of the catarrh ; in others, the pain 
and irritation along the urethra are often so great as to render the use of 
the catheters and bougies impracticable; but unless the condition of the 
urethra is improved, no material benefit can be expected from internal 
remedies. Under these circumstance, free use must at first be made of 
sedatives; and when the pain and irritation of the urethra have subsided, 
this canal must be dilated with bougies or the gum-elastic catheter. If 
this method fails, recourse must be had to external or internal urethrot- 
omy. The cure of the stricture is indispensable for the cure of the cystitis. 

Ohronic inflammation of the bladder connected with disease of the 
prostate, or with lesions seated about the neck of the organ, is always 
more severe and difficult of cure than when dependent on stricture of the 
urethra. The difference between the exciting causes readily accounts for 
this difference in the affection which they produce. It is slow and insidi- 
ous in its progress, and is liable to vary much in intensity at different 
periods of the disease. A careful examination of the bladder will alone 
enable the surgeon to ascertain the particular nature of the co-existing 
lesion, and determine the method of treatment required for it. 

The presence of a foreign body in the bladder is a frequent exciting 
cause of catarrh; and its connection with vesical calculus may be easily 
understood. In cases of this kind we possess in the sound a certain 
means of diagnosis, and the treatment must be guided by the principles 
laid down under the head of urinary calculi. 

The same remark will apply to the various other exciting causes of 
this affection; and to avoid repetitions, reference must bo made to what 
is said in different parts of this work concerning the treatment of enlarged 
prostate, atony of the bladder, organic disease of that or^an, etc. 

If any constitutional tendency to gout exist, colchicum should be 
administered. The form in which it may be given is the acetous extract, 
in the dose of one or two grains at bed-time. In these cases, small doses 
of copaiba, or of the essential oil of cubebs, with hyoscyamus, will often 
do great good, and they may either be added to the infusion of buchu, or 
decoction of pareira brava, or be given alone. 
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But it will not be sufficient to get rid of any constitutional tendency, 
or confine our treatment to the disease of which the catarrh appears to 
be an effect. The internal surface of the bladder is in a state of chronic 
inflammation, and to this, likewise, the attention of the practitioner 
must be directed; while endeavoring to remove or palliate the exciting 
causes, he must also employ measures calculated to diminish in a direct 
manner the inflamed state of the mucous membrane of the bladder. 

To attain this object, antiphlogistic treatment must be employed, 
cautiously, and with due attention te the circumstances of each case. It 
is seldom desirable to have recourse to the local abstraction of blood, 
except at an early period of the disease, in healthy persons, and when the 
severity of the symptoms indicates that the inflammation is one of a sub- 
acute character. 

Of the remedies destined to act either directly or indirectly on the 
bladder, those from which the greatest benefit has been derived are the 
balsams, opiates, uva ursi, the pareira brava, and medicated or simple 
injections. 

In many cases the catarrhal state of the bladder seems to be kept up 
rather by irritation than actual inflammation, and here opiates are obvi- 
ously indicated; they may be administered by the mouth, or, better still, 
in the form of enema, care being taken to obviate, by mild laxatives, any 
constipation which they may have a tenderfcy to produce. 

Sir Astley Cooper and 6aron Dupuytren placed great confidence in 
the balsams as a remedy for catarrh of tne bladder. Sir A. Cooper says: 
'* The best remedy that can possibly be taken is the balsam of copaiba; 
no medicine so completely robs the urine of mucus as this. Eight or ten 
drops three times a day will usually be found quite sufficient; it may be 
given in conjunction with sweet spirits of nitre and camphor mixture, or 
in 3 ij mucilag. gum. acacise et 3 x aq. font." Dupuytren employed 
Venice turpentine in the form of pills, instead of copaiba. 

This latter remedy may be given with advantage in combination with 
small doses of zinc, Chian turpentine, or sulphate of iron; but whatever 
other remedies may be used, the surgeon must not omit the use of mor- 
phia or opium once, or oftener, in the twenty-four hours. Cubebs and 
copaiba must, however, be administered witn care; for, after the long- 
continued use of these medicines, chronic inflammation of the bladder 
sometimes comes on. Mr. Coulson frequently prescribed the tinctura 
benzoini composita (in the dose of a teaspoonf ul) three times a day, with 
considerable relief to the patient. When the urine is alkaline, and con- 
tains a good deal of mucus with the phosphates, the alchemilla arvensis 
may be administered with advantage. An ounce of the dried plant is to 
be infused in a pint of boiling water for three or four houi's; and two 
ounces of the infusion are to be taken three times a day. 

Other medicines found most serviceable where there is much secretion 
of mucus, are the decoction of uva ursi, with the tincture of the perchlo- 
ride of iron, and small doses of powdered galls and nitre. Niemeyer 
recommends the continuous administration of tannin, a remedy which 
often proved very efficacious in his hands. If there be much pain and 
irritability of the bladder, the decoction of pareira brava is an excellent 
medicine; and it may be combined with nitric or nitro-muriatic acid, or 
dilute phosphoric acid, to lessen the secretion of mucus. If there be 
much pain and restlessness, morphia or opium ought on no account to be 
omitted. Barthez mentions a case in which an almost incredible quan- 
tity of mucus was passed in thirty-six hours, and which was cured solely 
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by the exhibition of large doses of opium internally, and in the form of 
clyster. 

The bladder, when affected by chronic inflammation, is susceptible 
of being acted on directly by yarious remedies introduced through the 
urethra. The attention of surgeons has been much directed to the influ- 
ence of injections, the use of which is indicated in almost all forms of the 
disease. It rarely happens that patients suffering from chronic cystitis 
are able to empty the oladder completely. After each effort a certain 
quantity of urine always remains behind and undergoes decomposition, 
and thus adds to the irritation. It is obvious that so lon^ as this condi- 
tion exists, no real benefit can be expected from the exhibition of reme- 
dies by the mouth. The condition is a mechanical one, and must be 
treated by mechanical means. The catheter should be introduced at 
regular intery^s, in order to empty the bladder as far as it is possible to 
do so, but inasmuch as pouches and diverticuli of varying form and size 
are frequent accompaniments of chronic cystitis, it follows that more or 
less urine often remains behind when the flow from the catheter ceases. 
The same thing happens as before, viz., decomposition of the urine, and 
irritation as a result. The use of the catheter is therefore insufficient 
for the removal of the mischief, which can bo dealt with only by washing 
out the bladder by means of injections. M. Civiale used to prefer sim- 
ple to medicated injections, and their well-established influence over irri- 
tability of the bladder naturally leads to the inference that they may be 
found useful in a complaint where to irritation is added a considerable 
change in the qualities of the urine. According to M. Civiale, the 
objects we should endeavor to attain by injection of the bladder ai'C — to 
remove any deposits or offending mattqr thrown down by the urine, to 
modify the sensibility of the organ, and restore its natural contractile 
power, which has been impaired by the chronic inflamrnation. For the 
success of this practice it is essential that the introduction of an instru- 
ment be not productive of much irritation; for if it be, the pain and irri- 
tation caused by the manipulations will exceed any benefit which the 
injections can produce. An elastic catheter is introduced and the urine 
withdrawn, and then a small quantity (not more than two ounces) of 
water, at a temperature of 100°, is injected by means of an india-rubber 
bag haying a stop-cock and tapering nozzle to fit the catheter. After a 
short interval the water is allowed to escape, and the operation should 
be repeated several times. When the water comes away tolerably clear, 
it may be concluded that the bladder has been thoroughly washed out. 
The water should be introduced gently and slowly, so as not to cause 
rapid distention of the bladder. The india-rubber bag and catheter are 
all the apparatus required; a contrivance, however, suggested by Hegar 
is a very convenient instrument. It consists of an elastic tube attached 
to a catneter at one end, and at the other to a funnel. The catheter is 
introduced into the bladder and water is poured into the funnel. The 
latter is then raised a foot or two above the level of the bladder, into 
which the water flows; when the funnel is lowered, the water escapes. 
Dr. Keves, of New York, has devised a somewhat similar, but more com- 
plicated apparatus. The operation should be repeated once a day, or 
oftener if the last portions of the urine continue charged with mucus. 
In a few days the patient will become accustomed to the injections, and 
will pass water more freely, while the quality of the urine will be evi- 
dently improved. 

Nitric acid injections are of great use in cases where the effects of the 
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disease are local; the general health not being much impaired, and the 
patient feeling compai*atiyely well when the scalding and pain after pass- 
ing mine have subsided. ^ In cases also where the internal administra- 
tion of acids ap]iears to have no effect on the secretion of mucus, the 
injection of acid is of great service. The following case strikingly illus- 
trates the beneficial effects of this method: 

Mr. P., set. 67, slightly rheumatic, consulted Mr. Coulson, April 7th, 
on account of an affection of the bladder. He complained of frequent 
desire to make water, with severe pain and scalding along the urethra, 
just before and during its passage, and of uneasiness or sense of weight 
above the pubes. He liad occasional retention, and was frequently com- 
pelled to pass a catheter to draw off the urine. The disease was brought 
on by retaining the urine on one occasion, after the desire to void it had 
come on. There was no enlargement of the prostate, nor any strioture. 
The urine was alkaline, and contained a considerable quantity of mucus, 
which was of a dirty white color, and sank to the bottom of the vessel; 
it was stringy, and on being shaken with the urine did not mix: it was 
free from blood. The urine, on being passed, had a slightly ammonia- 
cal smell; but this became very strong on standing twenty-four hours. 
Its specific gravity was 1.015. His general health was not impaired; and 
he felt pretty well when the burning pain which attended the passing of 
urine had subsided. The decoction of pareira brava, with the dilute 
nitric acid and sedatives, afforded no relief. 

May 8th. — The quantity of mucus with the phosphatic deposits in- 
creasing, the injection of the bladder was commenced, first throwing in, 
by means of a gum-elastic syringe and catheter, four ounces of decoction 
of poppy, and, on withdrawing this, four ounces of water, containing 
two minims of strong nitric acid. This was kept in for two or three 
minutes, and then withdrawn. He took half a grain of morphia imme- 
diately after the injection. The symptoms were a little, but not mate- 
rially, improved by the injection. 

ftay 10th. — Mr. Coulson injectod ten ounces of distilled water with 
one minim of the strong nitric acid to the ounce of water (five ounces at 
each injection), and caused each quantity to be retained for two or three 
minutes, until slight pain or uneasiness was complained of. 

May 12th. — The symptoms and condition oi the urine were slightly 
improved. Ten ounces of distilled water, with two minims of the strong 
nitric acid to each ounce of water, were injected in the same manner as 
before. This injection was followed by considerable pain, which contin- 
ued several hours; but on the following day the urine was much changed 
in appearance, contained little or no mucus, and had lost its dark-brown 
color. The irritability of the bladder was considerably lessened. The 
injection was used twice after this, but with a smaller proportion of acid; 
the reaction of the urine, which had been alkaline, became acid, and 
the patient lost all his bad symptoms. 

When the chronic inflammation does not yield to simple injections, 
or when it appears to be connected with imtation about the neck of 
the bladder, some practitioners have had recourse to the injection of cer- 
tain remedies known to influence the sensibility of mucous surfaces. 
Nitrate of silver is the one generally preferred. M. Lallemand used to 
employ this remedy in solution, ana also in substance, with the object of 
effecting temporary cauterization. 

The application of tlie solid nitrate of silver is made by means of a 
parte caustique attached to a stylet and passed through a catheter open 
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at both ends. This method of treatment is applicable for cases in which 
the neck of the bladder is the part mainly afifected, and where irritability 
and hyperaesthesia are marked symptoms. 

When it is desired to apply an astringent and sedative to the mucous 
surface of the bladder, solutions of nitrate of silver, commencing with 
a quarter of a grain to the ounce, or acetate of lead in equal quantities, 
may be employed. The bladder must first be washed out with two or 
three ounces of warm water as above described, and afterwards the same 
quantity of the solution injected and allowed to remain a few minutes. 
If there be much pain, anodyne injections, containing two grains of 
extract of opium or belladonna, may be used, but a better effect will be 
obtained from the use of suppositories containing a smaller quantity of 
these remedies. When the urme is highly alkaline and fetid, solutions of 
permanganate of potash or carbolic acid may be used as injections. 

Dr. Devergie has recorded eight cases of chronio catarrh, some of long 
standing, which were cured by injecting balsam of copaiba into the blad- 
der. Some of these cases had been developed gradually, and maintained 
throughout their chronio character. A moderate quantity of an emolli- 
ent fluid must first be injected, to ascertain the capacity of the bladder, 
but not in sufficient quantity to irritate it. Oeneral measures must be 
resorted to, to calm the inflammatory action and local pain. Narcotics 
must next be added to the emollient injections, and these may be 
repeated three or four times a day. When the irritation of the bladder 
and neighboring parts is allayed, the copaiba should be injected. A dose 
of uniform strength is not suited to every case. A drachm of balsam of 
copaiba to an ounce of barley-water is sufficiently strong for the first 
injection; but the i^uantity of balsam must be regulated according to its 
effects. The combination of narcotics with copaiba renders the latter 
less exciting. The balsamic injections may be allowed to remain in the 
bladder for a period of fi*om ten to twenty minutes. The quantity of 
copaiba is to be gradually augmented; and it should not be injected more 
frequently than once daily, nor intermitted more than two days. The 
injection is to be continued until the muco-purulent secretion has 
quite ceased. 

In very severe and obstinate forms of vesical catarrh, when all other 
methods of treatment have been found unavailing, it has been proposed 
to open the bladder by an incision similar to that made in the operation 
of lithotomy. The urine then drains away as fast as it reaches the blad- 
der, and the organ remains at rest. This method was originally sug- 
gested by Mr. Guthrie, and it has been adopted by several surgeons. A 
similar operation has been performed for tne rehef of chronic cystitis 
in the female, the incision being made through the vesico-vaginal 
septum. 

In the severer forms of vesical catarrh, where there is great depression 
of the vital powers, the patient should be sustained with light nourish- 
ment, and small quantities of wine given from time to time. In the 
milder forms, patients may be allowed to take animal food, but beer, 
wine, and spirits must be strictly prohibited. Milk is especially indicated : 
an exclusively milk diet producea the happiest results m some cases Hiua 
treated by Dr. George Johnson.' 

The functions of the skin should be attended to, and for this purpose 

* Lancet, voL ii., 1876, p. 847. 
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the freqaent use of the warm or tepid bath will be found very serviceable. 
Patients must also be cautioned against irregularities of every kind, end 
must be told the consequences of neglectmg the advice given them. 
From want of care on the patient's part, the mild has often assumed the 
severe form, and an attack of acute inflammation has come on «and 
destroyed life. 
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CHAPTEE VIII. 

ACUTE INFLAMMATIOK OP THE WALLS OF THE BLADDER — CYSTITIS 
PARBNCHYMAT08A — OYSTITIS TOTALIS — ABSCESS. 

Ikflammatiok of the bladder almost always commences in the 
mucous lining of the organ, but when very severe often extends to the 
deeper seated tissues. Some authors suppose that the muscular structure 
alone may be the seat of inflammation; but analog and experience fully 
support the opinion of Dr. Prout, who stated that he was quite unac- 

S tainted with any facts indicating that inflammation ever oririnates in 
e muscular structure, or is ever limited to this portion of the organ. 
Inflammation may confine itself to the mucous tunic, or it may limit its 
action to the peritoneal covering of the bladder ; but with respect to the 
muscular coat of this viscus, it is seldom, perhaps never, exclusively the 
seat of inflammation. 

In some cases, however, abscesses form between the serous and muscu- 
lars coverings, or in the sub-mucous connective tissue. Morbid anatomy 
proves to us that inflammation may arise in these situations, that the 
walls of the organ become thickened, and pus is secreted in one or more 
cysts, which in course of time burst through the mucous membrane or 
open in other directions. The muscular structure in these spots is wasted 
and in great part destroyed, only a few stray fibres being found about the 
waUs 01 the abscess. Such cases have been regarded as examples of in- 
flammation of the muscular coat ; but it would be more correct to regard 
the connective tissue, and not the muscular fibres, as the seat of inflam- 
mation; in short, to class the affection as wo should class an abscess oc- 
curring in any other situation. From tliis connective tissue the inflam 
mation has a great tcndencv to spread in every direction ; and hence it is 
that we never observe it to be much inflamed, without finding the other 
tissues of the bladder more or less involved in the morbid action. This 
disease more frequently attacks adults than the young or old, and strong 
than delicate persons. It is also moro common in males than females. 

The causes of inflammation occupying the deep cellular tissue of the 
bladder are nearly the same as those which excite acute inflammation of 
the mucous membrane. It may be caused bv retention of urine from 
stricture, enlarged prostata, etc. ; calculus or the use of caustics may give 
rise to it ; and in some cases the disease can evidently be traced to exter- 
nal injury, or the violent use of instruments. It is sometimes caused by 
exposure to cold, and indulgence in spirituous liquors : or it may occur 
as a result of extension of gonorrhosal inflammation. In these cases the 
disease usually extends from the mucous membrane. 

The symptoms are obscure, and are seldom sufficiently well marked to 
lead to a positive diagnosis, unless the existence of abscess can be ascer- 
tained by manual exploration. 

The patient first complains of a dull aching pain in the region of the 
bladder ; this soon becomes more violent, and extends to the neighboring 
organs. The pain is increased by pressure, and is attended by desire to 
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pass urine, without the power to acoomplish it The desire comes- on in 
paroxysms^ attended with pain ; the urine is at first evacuated in small 
quantities ; and the attempt to pass it causes great distress. The thick- 
ening and induration of its irms prevent the normal contraction and 
dilatation of the bladder, and hence the difficulty in passing water. The 
straining is due to the pressure exercised by the urine which is con- 
tinually trickling into the organ. In some cases, however, where the in- 
flammation is limited to small portions of the bladder, the patient has never 
complained of any painful sensations. The small quantity of urine which 
escapes is of a darK color, sometimes not unlike coffee in appearance ; at 
other times it is of a deep red, and even blood color ; and at last complete 
retention occurs. There is a sense of f ulnesa in the lower part of the 
abdomen, and pains in the lumbar region, in the groin, and down the 
thighs ; but there is not the burning sensation along the urethra and in 
the perineum which exists in inflammation of the mucous membrane. 

The disease is ushered in by rigors, which are soon succeeded by great 
.constitutional disturbance. The pulse ia fall and hard, the thirst great, 
and the skin hot, with general uneasiness and sickness. If the inflam- 
mation increase, pains are felt in the intestines, particularly in the rectum, 
combined with tenesmus ; delirium comes on ; the pulse rapidly sinks ; 
and the patient soon dies. 

If the inflammation should be seated in the neck of the bladder, as is 
frequently the case, the urine is retained by the tumefaction ensuing from 
the inflammatory action ; the bladder soon becomes distended, and pro- 
jects above the pubes. There is a sense of weight in the perineum ; tnere 
are often painf al erections of the penis ; and examination by the rectum 
gives great pain. 

The anatomical structure of this part readily accounts for these symp- 
toms. The triangular space is at once very vascular and highly sensitive ; * 
its nerves, arising from the third and fourth sacral pairs, as well as from 
the great sympathetic, descend on each side through the inferior mesen- 
teric and the hypogastric plexus, and communicate more particularly upon 
this space. We have, therefore, only to recollect the relative connections 
and ramiflcations of these different nerves to be able to explain, not merely 
the strong and constant desire to evacuate the bladder that prevails when 
this part of the bladder is irritated or inflamed, but also the remote 
symptoms by which this inflammation is liable to be accompanied. 

If the inflammation exists somewhat higher up in the bladder, where 
the ureters enter, the oriflces of the latter become contracted, and the 
bladder bein^ closed against the influx of the urine, the ureters become 
enormously distended. The orifice of the ureters is surrounded by a 
dense elastic substance, which lies between the muscular and the mucous 
coats of the bladder. Beginning at the base of the triangular space, this 
substance inclines inwards as it advances towards the neck, forming in a 
great measure the orifice, and appearing to be continued througn the 
urethral passage as its elastic membrane. This elastic triangular sub- 
stance yields, in some measure, to the pressure of the urine when im- 
pelled by the detrusor, and returns to its original situation when the 

> With regard to the urethral opening of the bladder, Mr. Guthrie observes, 
' ' that fibres nave been described surrounding this part, though no anatomist has 
demonstrated them so as to warrant their being called a sphincter muscle ; that 
this part may be both muscular and elastic, but the older anatomists supposed the 
power which prevented the flow of urine to reside in other muscles surrounding 
the membranous part of the urethra." 
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pressure is remoTed. If the inflammation be situated more in the upper 
part of the bladder, there is danger of its extension to the peritoneum, 
and the pain is greater on pressure; but the desire to pass urine is not so 
freauent, nor the difficulty so great. 

The progress of the disease keeps pace with the severity of the symp- 
toms. Very severe cases sometimes terminate fatally within a short time 
from the commencement of the attack; but, in ordinary cases, if active 
measures be employed, the pain, after two or three days, begins to sub- 
side, and the water flows with greater facility, is less acid, and of lighter 
color. The febrile symptoms, and at the same time the local uneasiness, 
gradually lessen. 

This kind of inflammation sometimes terminates in the formation of 
abscess between the coats of tlie bladder; in such a case the symptoms 
will present a foimidable character, depending upon the size and situation 
of the abscess. Percussion and palpation over the bladder will cause in- 
tense pain, but it will rarely be possible to diagnose with accuracy the 
seat 01 the mischief. In some cases, however, a swelling intensely pain- 
ful on pressure will be felt above the symphysis pubis, or on examiMation 
by the vagina or rectum, and the pain and swelling will be found to con- 
tmue after the bladder has been emptied by means of a catheter. In- 
flammation of the peiritoneal coat will, however, give rise to the same 
svmptoms. The abscess may open into the cavity of the bladder, and in 
this case pus is evacuated with the urine, and the patient experiences 
great relief ;* it may open into the cavity of the abdomen, or into the 
rectum or vagina, or tne matter may extend into the cellular tissue of 
the pelvis, and make its way either through the intestines, probably the 
rectum, to the perineum, or even to the groin, and in these cases the re- 
sult is most frequently fatal. Mr. Wilson mentions an interesting case 
in which extensive suppuration had taken place in the coats of the blad- 
der, from the prostrate even to the fundus, the matter being lodged 
everywhere between the tunics; while near the fundus several ulcerations 
had penetrated the mucous membrane, by which the matter had passed 
into the cavity of the bladder. 

After the formation of an abscess the urgent symptoms subside; but 
dull pain in the region of the bladder, occasional rigors with febrile ex- 
citement, and uneasiness in passing urine and feces still continue. 

This disease may easily be mistaken for acute inflammation of the 
prostate. The uneasiness and pain in the region of the bladder and peri- 
neum, the occasional but strong desire to pass urine, every effort being 
attended with great pain and retention, are symptoms common to both 
diseases. In inflammation of the prostate, however, there is more fulness 
with tenderness on pressure in the perineum, and on examination je>^ 
rectum, the prostate is found exceedingly sensitive, painful, and swollen. 

In recent cases, the morbid appearances in acute inflammation of the 
walls of the bladder are thickening and great vascularitv, the deep-seated 
tissues being throughout injected with blood, and of dark red color. 
Sometimes the walls are found even to be gangrenous; instances are re- 
corded where they had given way, and urine had escaped into the pelvis. 
The mucous membrane is also found of a dark red color. In other cases 
the muscular tissue is thickened, and the bladder itself contracted. Pus 
is often infiltrated through the tunics, or else circumscribed in the form 
of abscess. 

The following case well illustrates this form of inflammation of the 
bladder. Richard Sergiter, set. G8, watchmaker, after a slight attack of 
7 
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gout, wafl seized with rigors, which were succeded hy fever and great con- 
stitutional irritation* The pulse was extremely quick ; the skin was hot 
and dry; and there were great thirst and sickness. He had a strong de- 
sire, coming^ on in paroxysms, to void urine; but he could pass only a few 
drops at a time. There was pain in the region of the bladder ana loins. 
Colchicum and saline aperients were administered; leeches and warm 
fomentations were applied to the region of the bladder, and the warm 
bath was tried. The bladder being distended, a catheter was introduced ; 
and between two and three pints of very dark urine were drawn off. 
None of these measures gave relief; the constitutional disturbance in- 
creased, delirium came on, and the man died within forty-eight hours 
from the commencement of the attack. On the day after his decease an 
examination was made; the bladder was found in a state of intense in- 
flammation; in its structure there was no organic change; but the tunics, 
pai-ticularly the muscular, were of a yery deep red color. 

The symptoms of this disease are so severe, and its progress so rapid, 
that prompt and decisive measures must be adopted. If the patient be 
strong and robust, general blood-letting must be first employed; or if he 
be delicate and of spare habit, local bleeding, by leeches to the pubes, 
or cupping in the perineum, may be substituted;. or both may be put in 
requisition as auxiliaries to general blood-letting. 

Hot fomentations should be constantly applied to the pubes; and, after 
the bleeding, the patient should be placed m a hot bath. As already 
observed, there is in these cases retention; and the urine must, from time 
to time, be drawn off by the catheter. Internally, our main reliance 
must be placed on the use of calomel and opium, which must be given 
every three or four hours; this medicine affords the most speedy relief. 
As tenesmus often exists, the proportion of opium should be large; and 
sedative injections should, at the same time, be administered. After the 
urgency of the symptoms has subsided, saline aperients, combined with 
the vin. semin. colon., will bo found beneficial, especially if the attack 
has occurred in a gouty subject. The diet must consist entirely of luke- 
warm mucilaginous drinks. 

If these means be employed early, the patient may experience a dimi- 
nution of pain; urine is passed in greater quantities and with less suf- 
fering; the constitutional symptoms improve; and the patient falls into 
sound and refreshing sleep. If, on the contrary, these measures be de- 
layed, the symptoms before described become aggravated, and death 
ensues. 

Where there are any external signjs of the formation of an abscess, it 
should be opened as promptly as possible, but with the greatest care. If 
fluctuation can be felt through the rectum or vagina, a curved trocar 
should be plunged into the swelling and the contents evacuated. In 
doubtful cases, as, for example, where there is indistinct fluctuation above 
the symphysis pubis, a very fine trocar should be employed after the 
superficial structures have been carefully divided. 
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CHAPTER IX 

HTPBRTEOPHT OF THE BLADDER — COLUMNAR AND 8ACCCLATED BLAD- 
DER — ATBQPHT OF THE BLADDEB. 

Htpbetbopht of the bladder is ayery common reanlt of obstruction 
to the escape of urine, and therefore frequently accompanies Btrictures 
of the urethra, prostatic enlargements, and calculus in the bladder. The 
muscular coat of the organ, stimalated to increased functional actiTity, 
is the part in which the main increase iakea place, but inasmuch as a 
chronio catarrhal state of the mucous membrane is a constant accom- 
paniment in such cases, this latter coat also becomes increased in thick- 
ness from interstitial deposit. Hypertrophy of the muscular coat may 
be either ezcentric or concentric, that is, may bo associated either with 
enlargement or diminution of the cavity of the bladder. The former 
condition is produced when the muscular fibres, contracting but feebly, 
gradually yield to the pressure exercised by the uriue. The resulting 
dilatation varies in degree; the carity of the bladder may become so en- 
larged as to contain several pints of urine, and the organ appears simply 
distended and its walls much thinner than natural, the muscular tissue 
being often in a state of fatty degeneration. la other cases the increased 
capacity of the bladder is accompanied by increased thickness of its 
walls. In a third class of cases, the hypertrophy ia concentric; the mns- 
calar fibres, stimulated to increased efforts in order to overcome the 
obstmctioa, become enlarged in proportion to the call made upon them, 
and, as a result of this change, the cavity of the organ becomes dimin- 
ished in size. When the hypertrophy is considerable, the muscular fibres, 
which in their normal condition are scarcely pereeptible, become much 
thickened and cord-like, and project into the cavity of the bladder, cross- 
ing each other in various directions and giving to the interior of the 
organ that peculiar appearance which has been termed vessie A colonnea, 
or "columnar and fasciculated bladder." The hypertrophy may involve 
mainly the fibres of the detrusor muscle, or may extend to the whole 
muscular tissue of the organ, the walls of which may measure half an 
inch or even an inch in thickness. The formation of sacculi, which will 
be presently alluded to, often forms an additional complication. 

As a matter of course hypertrophy of the bladder is far more common 
in men than in women, and in adults than in young subjects. The dis- 
ease has, however, been found to occur as a result of phimosis in young 
cbildren. 

Hypertrophy of the bladder has been said to arise, in certain cases, 
from a want of concord between the muscles which must contract for the 
expulsion of the nrine and those which must at the same time relax to 
permit the urine to escape. The neck of the bladder and the urethra 
are surrounded by the levator prostates (anterior portion of the levator 
nni), the compressor nrethne and the accelerator urinra muscles. All 
these muscles must relax before a drop of urine can pass; and any irreg- 
ular action in them directly obstmcts the passage, whilst it tends to 
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develop hypertrophy of the bladder by rendering ita contractions more 
Tiolent and long-continued. The contraction, indeed, of one eet of t^ese 
fibres, and the relaxation of the otiier, belong to the Bame act, like the 
condition of opposing diubcIcs in the motions, of the limbs ; so that the 
bladder is not in a state to execute ita functions if these muscles are not 
ia a condition to relax. " The elasticity of the neck of the bladder," ■ 
Bays Mr. Guthrie,' "is impaired; it will not dilate with the ordinary 
action of the detrusor muscle; and this action is therefore augmenteu. 
A sensibly increased delay is experienced before the water begi ns to flow, 
the patient is obliged to expel it; and be becomes conscious of the aug- 
mented effort made by the hladdcr. The desire in which this originates 
soon amounts to uneasineBS, and rapidly afterwarda to pain — relieTed 
indeed on evacuating a little water, but too soon to return; for now the 
bladder is never completely emptied, and the urine which remains is a 
Boarce of great irritation, althongh the quantity be really inconsiderable." 
Such symptoms have been classed by Sir James Paget ' as instances 



Fto. 1.— Interior ol a Uadder, showing hy pe rtrop hy of ]te moscular fibres, 

of " urinary stammering," and he compares them with similar difficulties 
connected with the organs of speech. He belieyes, however, that this 
"stammering" does not produce structural disease of tho urinary organs. 
"In cases of long-continued urinary stammering, some of which began 
in Tery early life, and some of which I have known for many years, I 
have seen no indication of supervening organio disease." 

Besides the increase in thickness duo to the hypertrophy, the walls of 
tho bladder are often still further thickened by interstitial deposit, the 
result of chronic inflammation of the connective tissue. This is shown 
to be the case by the manner in which the muscular fibres are sometimes 
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matted together, and by the uniform way in which the thickening of the 
walls extends over the whole bladder. 

The symptoms of the disease are those of chronic cystitis and of the 
obstruction to which the hypertrophy is due. There is uneasiness about 
the region of the bladder, frequent desire to pass water both night and 
day, but especially by night, and the urine does not flow so readily as 
usual; there is also occasional prolapsus of the rectum, and these symp- 
toms are increased by exercise. On examination with a sound, the cavity 
of the bladder is found to be contracted, while the inner surface is rough 
and uneven, and the elasticity of the coats is more or less diminished. ^ 
In concentric hypertrophy, the tumor formed by the bladder can be felt 
through the rectum or vagina. 

When this disease is produced by stricture or any local cause, it is 
clear that the primary affection should especially engage our attention. 
In gouty, rheumatic, or plethoric persons, colchicum given at night, in 
the dose of one or two grains of the acetous extract, will be found of 
great service; and as, in these cases, the urine is acid, and often scanty, 
the alkalies should also be given. These latter should be taken after 
meals; and a mixture of bicarbonate and nitrate of potash forms a very 
suitable combination. ^ In addition to these medicines, great benefit will • 
be derived from pareira brava, a very useful medicine, which may be 
given in ten-grain doses of the extract, three times a day, or in the form 
of decoction. 

The diosma, in the form of infusion, combined with bicarbonate of 
potash and tincture of hyoscyamus, will also be found of great service. 
If the urine is not acid, or, as is not unfrequentl}[ the case, should the 
alkalies produce headache and restlessness, or uneasiness about the region 
of the stomach, their use must be discontinued, and recourse had only 
to sedatives, as extract of hop, and of uva ursi, or nitric ether, with 
tinctur. camph. comn., and the occasional exhibition of suppositories. 
The diet should be plain, but nutritious; beer, wine, and spirits should 
be prohibited; and exposure to wet and cold, which invariably aggravates 
the symptoms, carefully avoided. 

As in these cases the bladder is seldom completely emptied by its own 
efforts, a catheter should be introduced from time to time, and the 
patient be instructed to do this for himself. Unless this direction be 
strictly attended to, the patient will become worse, and serious conse- 
quences ensue. 

Hypertrophy of the bladder is often accompanied by another state, 
depending on the same causes, and denominated '^sacculated bladder. '' 
Wnenever the bladder is excited to violent contraction, while there exists 
at the same time some obstruction to the flow of urine, the mucous mem- 
brane has a tendency to protrude between the hypertrophied muscular 
fibres which are often separated by considerable intervals. At these spots 
the mucous membrane, having lost its natural support, yields to the 
pressure of the urine, and is forced between the muscular bundles. Such 

Erotrusions vary much in size; some are so small as scarcely to project 
eyond the peritoneal coat, others form tumors larger than a normal 
bladder. The protrusions constantly tend to increase in size, and they 
sometimes become adherent to neighboring organs; as a general rule, the 
size of the cysts is inversely proportionate to their number, but one or 
more large cysts have been occasionally found coexisting with numerous 
smaller ones. 

There is also a great variety in the number and form of the cysts^ 
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Sometimes there is on); a single cyst of moderate size, but two or three 
are frequently found to co-exist. On the other hand, Civialo met with 
a blunder almost entirely covered with small cysts so as to resemble a 
bunch of prapes. Only a small part of the anterior aspect of the blad- 
der, near tlie neck, remained normal. Flatner (quoted oy Giviale) saw a 
bladder which had thirty-nine sacs, each one containing a calculns. 
When the sao ib small, the orifice through which it communicates with 
the bladder corresponds ia size; as the sao enlarges under the inflnenco 
of pressure, the orifice becomes proportionately wide; though m some 
cases the entrance into a large sao nas been found comparatively narrow. 
When the orifice of communication is small, it is sometimes more or less 
occluded by bands of hypertrophied muscular fibre or a fold of mucous 
membrane. At an early stage of their formation, the walls of these cysts 
are composed entirely of the mucous membrane, which has been driven 
out between the muscular fibres, carrying the peritoneum before it. This 
disposition of the cysts should not be lost sight of in reference to the 
operative proceedings connected with them. In some old cases, however. 



Fia. 2.— This figure repreeeats a bladder with three cysts. 

a few thin muscular fibres may often be traced over those parts of the 
sao in the vicinity of its orifice, and it sometimes happens that muscular 
fibres enter into the formation of the walls of the cyst. Under such 
circumstances, as ia an instance to be presently referred to, the walls of 
the cyst possess a considerable amonnt of contractile power. The cysts 
generally contain urine, which ia often fetid or mixed with pus; M. Andral 
mentions tubercular deposit, but this must be extremely rare. Phosphatic 
deposits and calculi, on the other hand, have often been discovered in 
them. 

Every part of the bladder is liable to the formation of these sacs; they 
have occasionally been observed at the upper part, but they most fre- 
quently exist near the fundus or at the posterior surface. Od examining 
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the prepaiations preserved in our anatomical museums, we rarely find 
cysts in the neck and anterior part of the bladder. When, as sometimes 
liappens, a large sac springs from the posterior part of the bladder, near 
the Dase, the transverse fold which bounds the latter posteriorly, becomes 
relaxed and appeal's to cover the orifice. 

The presence of these sacs often gives rise to serious symptoms. The 
urine in them cannot be expelled, owing to the absence generally of a 
muscular covering, and their orifices may oe contracted by the formation 
of a band or valve. The urine may deposit phosphates, become fetid, 
and, as noticed by Chopart, excite inflammation, ulceration, or abscess of 
the walls of the sac. Calculi may drop into or be formed in them, and 
are then said to be ^^ encysted." If the sac be large and distended with 
urine, it may excite many of the symptoms of retention; and the lining 
membrane may undergo a process of softening and disorganization at- 
tended wi th general disturbance of the constitution. It has been observed 
that the sac often contains pus, while no trace of inflammation can be 
found in any other portion of the bladder. Sometimes an opjposite con- 
dition exists. Dr. Wilks mentions a case in which the oladder was 
severely inflamed, while a sac from its side, of greater size than the blad- 
der itself, was q^uite free from inflammation.' 

The diagnosis of this condition is always attended with difficulty. The 
distended sac may sometimes be felt through the abdominal parietes, 
especially in thin subjects; and after the bladder has been emptied by the 
catheter, the tumor and the desire to "psL&a water remain, while pressure 
over the pubes may cause the evacuation of an additional quantity of 
urine of a fetid character. This circumstance is a strong indication of 
the nature of the case. In other instances, after the bladder has been 
apparently emptied, the point of the catheter accidentally enters the sac, 
and a flow of urine unexpectedly takes place. The distance to which 
the instrument penetrates will here furnisn a useful indication; but great 
care must be taken, while we employ it, lest the point should penetrate 
through the thin walls of the cyst. The following cases illustrate this 
condition of the bladder. 

A man, cet. 51, was admitted into St. Thomas's Hospital, April 22d, 
1851, with retention of urine. He had suffered from stricture for three 
years. The stricture gradually became worse, and at last ended in com- 

Slete retention, for which ho had been admitted, under Mr. South, in 
anuary. He stated that he had never had a catheter passed before this, 
but that he had several times experienced a discharge of blood with urine. 
On this occasion all attempts to introduce a catheter into the cavity of 
the bladder failed; the instrument, though passing far enough to reach 
that organ, not moving freely, and no urine coming away through it. 
The retention, however, was relieved, and the urine, at first thick and 
alkaline, was rendered clear by the administration of dilute sulphuric 
acid. He went out, passing his urine in a very good stream, the latter 
end of February. Soon, however, the stream lessened, and for ten days 
previous to admission the urine only dribbled away. Several ineffectual 
attempts had been made to introduce the catheter, and these had caused 
profuse haemorrhage. 

On re-admission, a large-sized catheter was introduced sufficiently far 
to reach the bladder, but no urine followed. On examination per rectum, 
the prostate was found of natural size. Next morning, Mr. Solly suc- 

^ Pathological Anatomy, p. 528. 
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ceeded in introducing a full-sized catheter, and drew off a quantity of 
thick, Tery offensive urine, apparently containing a good deal of pus. 
There remained an irregularly lobulated tumor on the left side of the 
nypogastric region, painful, and tender on pressure, and apparently solid. 

On the 2?th, he complained of severe pain in the tumor; he had 
passed a considerable quantity of nrine, so that it was thought needless 
to introduce a catheter. The countenance became anxious, the tongae 
furred, and the pulse quick and weak. The urine was dark-colored, very 
thick, extremely offensive, and showed, under the microscope, many 
crystals of phosphate of lime, a few blood-corpuscles, and a Quantity of 
granular mutter aggregated in irregular masses. Next day lie became* 
comatose, and died the following morning. 

Upon examination after deatn, a stricture was found about the mem? 
branous portion of the urethra; there were also several false passages. 
There was no disease or enlargement of the prostate. The muscular coat 
of the bladder was very much thickened, and in several places large 
hernia? of the mucous coat had escaped between its fibres, and formeid 
capacious cysts full of urine, and communicating by narrow orifices with 
the cavity of the bladder. It was these cysts which had formed the 
tumor in the left hypogastrium, noticed durmg life. Both ureters were 
yery much distended throughout, and at intervals swollen into large cyst& 
The mucous coat of the bladder was yery much thickened, inflamed and 
ulcerated. Both kidneys were larger than usual and pale. 

The enormous size to which a cyst of the bladder may attain is shown 
by a case reported by Dr. Murchison to the Pathological Society.* A 
lai*ge abdominal tumor, the exact nature of which was at first very difficult 
to diagnose, was caused by a distended sacculus of the urinary bladder. 
The tumor extended as far as the spme of the ilium, and its nature had 
been determined by puncturing it with a fine trocar. The pressure of 
the sacculus had caused obstruction and inflammation of the femoral 
yein. After death the sacculus was found to be much contracted, and 
the orifice leading into the bladder was just large enough to admit the 
point of the finger. The contracted state of the sacculus was due to cer- 
tain bands of muscular fibre being extended over it from the muscular 
coat of the bladder. Fifty-four ounces of urine had been obtained, within 
half an hour, by the puncture and by a catheter introduced into the blad- 
der. Another instance of the kmd is recorded by Dr. Warren (American 
Medical Times^ N.S. IV. 13). A man, aged 85, who had suffered from 
dysuria for several years, met with an accident which caused his symp- 
toms to increase. His abdomen gradually became enlarged as though he 
were suffering from ascites, and only a small quantity of urine could be 
obtained by the catheter. On examination after death, the tumor, which 
reached as high as the stomach, was found to have been caused by an 
enormous diverticulum from the bladder, the walls of which were much 
hypertrophied. On the left side, a little above the neck, was a round 
opening leading into the larger tumor, which was formed of the perito- 
neal and mucous coats, and held a gallon of urine. From the history 
of the case it was evident that the prostatic enlargement and consequent 
dysuria had led to hypertrophy of the muscular coat. At the time of 
the injury this tunic nad giyen way, and, as time went on, the mucous 
and peritoneal coverings h^ become distended and formed the enormous 
cyst. 

> Path. Soc Trans., 1864 
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For the treatment of sacculated bladder little can be done beyond ob- 
viating the effects of retention of urine. The morbid condition of tiie 
bladder does not admit of any remedy, and we must confine ourselves to 
attempts at the removal of any obstacles which may exist to the evacua- 
tion of the bladder, while we endeavor, by the occasional use of the catheter, 
to draw off any fluid which may have accumulated in the cysts. We may 
also attempt to wash out the cysts by injecting the bladder, and then ex- 
ercising pressure over it in different directions. The patient should also 
be directed to change his position from time to time when passing hi« 
urine, and while the injections are being used. In some cases a well- 
fitting abdominal belt may be found useful. 

A morbid condition of the bladder, somewhat analo&[ous to the above, 
may be produced by irregular contraction of the musci£u* fibres, whereby 
the bladder appears to be divided into two cavities. 

Dr. Baillie remarks: '^I have not had an opportunity myself of ex- 
amining this singular disease, but I have received an account of such a 
case from Dr. Ash, which had many years ago fallen under his observa- 
tion. The upper chamber of the bladder in this case was generally much 
distended witli urine, so that a round tumor could be easily distinguished 
by the touch above the pubes. When a catheter was introduced into the 
bladder, only a few ounces of urine came away, and the tumor above the 
pubes remained as before. When the patient stood up, a quart of water 
sometimes passed away involuntarily, the tumor very much subsided, and 
the complamt was relieved for the time. After the death of the patient, 
the bladder upon examination was found to be divided into two cnambers 
by a strong membranous substance, and the aperture of communication 
was almost obliterated." 

There would seem to be only two ways in which a division of the blad- 
der into two chambers can happen. One is by a morbid growth of the 
inner membrane, forming a ridge at some particular part, and at length, 
by a continuation of this process, making a septum more or less com- 
plete in the bladder. Mr. Coulson once saw a case in which the calibre 
of the oesophagus was very much narrowed at one part by a permanent 
ridge being formed in its inner membrane. Something of the same kind 
has also been seen in a part of the small intestines. We may therefore 
admit the possibility of a similar process taking place in the inner mem- 
brane of the bladder. Another way in which the bladder may be sup- 
posed capable of being divided into two chambers, is by a very strong 
contraction of its transverse muscular fibres at some particular part 
This will be analogous to the hour-glass contraction of the uterus, which 
is known occasionally to take place. When a complaint of the bladder 
depending upon its being divided into two chambers has been temporary, 
it IS reasonable to suppose that it has arisen from the last cause; when it 
has been permanent, it is more likely to have arisen from the first. It 
is most probable, however, that in the majority of cases, this so-called 
'' division of the bladder " has been caused by the formation of a cyst, 
as above described. 

When two chambers are just beginning to be formed in the bladder, 
very little inconvenience is probably felt, because the communication be- 
tween them at this time is very large. Under such circumstances, it 
seems hardly possible to detect the nature of the disease in the living 
body; but when the disease has made considerable progress, and the com- 
munication between the two chambers has become very narrow, it may 
be ascertained, or at least presumed with some probability, to exist from 
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the following circumstances: There will be a considerable circumscribed 
tumor above the pubes in the situation of the bladder when distended; 
much less urine will be passed than the natural quantity, and the tumor 
will not be sensibly lessened by it; or if a catheter be introduced, little 
urine will be evacuated, and the tumor above the pubes will still remain 
the same. But it may occasionally happen, in some particular attitude 
of the body, that the urine passes from the upper chamber of the blad- 
der into the lower, and from this it is evacuated by the urethra: under 
such circumstances a much larger quantity of urine will be passed than 
usual, the tumor above the pubes disappears, and the patient receives im- 
mediate relief, to continue till another accumulation of fluid takes place 
in the bladder. 

A condition tha reverse of that of hypertrophv, viz., atrophy of the 
bladder, has been known to occur in cases where the organ has been pre- 
vented from discharging its function as a reservoir for the urine. In a 
case already alluded to (see page 32), an unrelieved urethro-vaginal fistula 
resulted in complete atrophy of the bladder. 
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CHAPTER X. 

INFLAMMATION OF THB PERITONEAL COAT OF THE BLADDER, AND OF 

ITS SUBJACENT CELLULAR TISSUE. 

There is one other yariety of acute inflammation of the bladder that 
demands our attention, viz., inflammation of its peritoneal coat, and 
subjacent cellular tissue. This is seldom confined to the bladder ; it 
generally extends over the whole of the membrane, and is often the close 
of a fatal disease of this organ. That it takes place, however, under 
other circumstances, without any dangerous consequences, is sufficiently 
proTcd by the old adhesions occasionally found connecting this part to 
the omentum, to portions of the intestine, to the uterus, or to the 
rectum. 

On dissection, we not unfrequently find the abdominal or peritoneal 
coat of the bladder infiamed, as well as the mucous and deeper tissues. 
Inflammation sometimes attacks the peritoneal covering, having spread 
to it from another part of the membrane. Nevertheless, though the 
circumstance is rare, cases have occurred in which acute inflammation 
was limited to the peritoneal tunic of this organ. As a reason for limi- 
tation to this j^articular membrane. Dr. Baillie suggested the quantity of 
cellular tissue interposed between the serous and muscular coats, and the 
laxity of their connection. 

The pain and its aggravation on pressure, the state of the pulse, the 
countenance, and the position of the oody, c^arly indicate the nature of 
the disease. The same treatment which is employed in general perito- 
nitis must be adopted in inflammation of the peritoneal covering of the 
bladder. Leeches, calomel and opium, and warm applications, must be 
vigorously employed. The disease rarely, if ever, proceeds to suppura- 
tion ; but coa^lable lymph is sometimes thrown out on the inflamed 
surface, forming adhesions with some other part of the peritoneum, 
where it covers other viscera, or lines the cavity of the abdomen. 

Peritonitis is an occasional consequence of the operation of lithotomy, 
generally as a result of the extension of inflammation from the mucous 
membrane of the bladder. In these cases the disease often comes on t 
slowly and insidiously, the local symptoms not attaining a high degree df 
severity. In children, peritonitis is a somewhat more common conse- 
quence of lithotomy. It results from the extension of inflammation from 
the mucous lining, or it may be caused by the peritoneum having been 
implicated in the perineal wound. 

The inflammation of the external covering of the bladder is, more- 
over, generally connected with inflammation of the adjoining lining of the 
pelvis. In these cases there occurs a peculiar train of symptoms, re- 

auiring a different plan of treatment from that suited to inflammation of 
lie peritoneal coat of the bladder. 
The pulse is rapid, varying from 100 to 140 in the minute ; the skin 
is hot, the tongue dry, and the countenance anxious. The patient com* 
plains of pain and tenderness upon pressure in the hypogastric region. 
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Tlie abdomen next becomes tympanUie, the pulse intermits, and hic- 
cough occurs. In many cases dehrium ensues ; but the mind sometimes 
retains its clearness to the last Rigors sometimes precede death. The 
morbid appearances observed are — infiltration of serous fluid around the 
neck of the bladder, and, between this organ and the rectum, sloughing 
of the areolar tissue, discoloration of the peritoneum covering the bladder 
and rectum, with occasional effusion of a small quantity of lymph upon 
Its gurfaoe. This, howeyer, is not a case of uncomplicated peritonitis. 
The disease spreads from the areolar tissue to the serous memorane, and 
remedies directed to the removal of the morbid condition alone would 
prove of little avail. Abstraction of blood hastens the fatal termination; 
while stimulants may prolong life, if they do not save it. Sometimes 
the cellular tissue around the oladder is the seat of chronic disease; and 
abscesses may form in different parts of it, without the bladder being 
affected. These cases are always involved in great obscurity, and often 
tei*minate fatally. 

Dr. Elliotson ' relates the case of a female, 42 years of age, In whom 
an abscess formed between the bladder and ther symphysis pubis, which 
terminated fatally in about two months from the commencement of the 
disease. She complained of violent pain in the hypogastrium and over 
the pubes, shooting back to the loins, and frequently attended with a 
sensation of numbness and tingling in the right thigh, extending to the 
toes. The hypogastrium and pubes were very tender to the touch; there 
was, occasionalljr, a copious discharge of puriform matter from the 
vagina, tinned with blood; and the urine generally passed freely, but had 
sometimes been retained for two days together. There was much tenes- 
mus with pain in the rectum ; the tongue was white ; there was no ap- 
petite, but frequent nausea ; the bowels were usually opened twice a day, 
and the pulse was weak and small. 

On examination, an abscess was found in front and deeply behind the 
symphysis of the pubis, extending laterally beyond the abdominal rings, 
so that the round ligaments pass^ through it. The surface of the bone 
was rough, blackened, and denuded of its periosteum, but not carious. 
The abscess contained dark-colored and very fetid pus, which had free 
exit through the urethra, a portion of the whole circumference of 
which was here destroyed. The suppuration was entirely anterior to the 
bladder, which was rather turned to the right side, but, with the uterus 
and va^na, was perfectly healthy. The pelvis was lai*ge and well 

proportioned. 

Sometimes, however, there is found, posterior to the bladder, a 
pseudo-abscess, which is really seated within the cavity of the peritoneum, 
within the pouch of that membrane, lying between the poster or wall of 
the bladder and the rectum. The pus in these cases arises from partial 
peritonitis ; lymph glues together some folds of the intestines, the fundus 
of the bladder, and the lower part of the sigmoid flexure of the colon ; 
and into the closed sac, of which these parts thus connected form the 
roof, and the peritoneal pouch the floor and lateral walls, the pus is 

E cured. The conteats of this pseudo-abscess niay, if small in quantity, 
e absorbed, and old adhesions alone remain to indicate the pre-existence 
of the disease. More commonly the pus finds its way into the peritoneal 
cavity, and death from general peritonitis follows. The inflammation 
on which, in these cases, the formation of pus depends, assumes a chronic 

1 Med. Gaz., voL i., p. 130. 
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character. After a short but sharp febrile attack, attended with hot 
skin, quick pulse, thirst, white ton^e, loss of appetite, confined bowels, 
with pain in passing solid stools, high-colored urine, the evacuation of 
which is attended with pain in the hypogastric region, and tenderness 
on deep pressure immediately above the pubes, the patient becomes 
hectic The febrile symptoms cease during the day, return with violence 
at ni^ht, and in the morning terminate with sweating. Sometimes it is 
the ni^ht fever of which the patient most complains, and sometimes it is 
the night sweats. He still nas uneasiness, in the pelvis, not, however, 
amounting to pain. If the case goes on to a fatal termination, the pa- 
tient either dies worn out bv the hectic, or he falls a victim to general 
Seritonitis, induced, as before observed, by the escape of the purulent 
uid into the general peritoneal cavity. In the latter case the symptoms 
resemble those of perforation of the intestine, but ordinarily are some- 
what less violent. The treatment consists, at first, in local depletion by 
leeches, applied immediately above the })ubes, or by cupping-glasses 

5 laced over the sacrum; calomel and opium administered every few 
ours, so as gently to affect the gums ; hot fomentations, or bran poul- 
tices to the hypogastric region ; mild aperients and simple enemata; the 
diet being stnctly antiphlogistic. 

When hectic symptoms show themselves in such cases, the treatment 
must be decidedly restorative. The patient must be supported with 
strong broths, jelly, etc. In most cases a little wine must oe allowed. 
At the same time vegetable bitters and mineral acids will be found of 
considerable advantage. Quinine or decoction of bark, and dilute sul- 
phuric acid^ are the best of their class. 
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CHAPTEE XL 

TUMORS OF THE BLADDER — TUBERCULOSIS, 

The bladder, like other organs of an analogous stractnrey is the occa- 
sional seat of various morbid growths, which may be either of a malig- 
nant or non-malignant character. So manifold are the alterations whicn 
have been made during the last few years in the nomenclature of tumors 
in general, that it is somewhat difficult satisfactorily to classify the 
various morbid growths which have been described as occurring in the 
organ in question. All such affections are comparatively rarely met 
with, and of certain kinds of vesical tumors the instances on record are 
very few indeed. A consideration of the cases which have been more or 
less minutely described shows that the following morbid growths have 
been found in the bladder : mucous polypi and polypoid hypertrophy of 
the mucous membrane, cysts, papilloma or villous tumor; fibrous tumors 
and fibro-myomata. One case oi sarcoma ' has been placed on record, 
while tuberculosis of the bladder is not a very unfrequent affection. 
Examples of schirrhus, of epithelical cancer and of encephaloid also occur 
in the bladder. 

Little or nothing is known as to the causation of these various tumors 
of the bladder. Contrary to what obtains with regard to other affections 
of this organ, morbid growths are moi'e common m the female than in 
the male bladder. They occur at all periods of life ; Dr. WinckeP found 
two pedunculated polypi in the bladder of a new-born child ; in Mr. 
Ooulson's' case of soft cancer complicated with calcareous deposit, the 
patient was sixty-three years of age. Tuberculosis of the bladder is 
usually a secondary affection, but it mav be primary and confined to 
this organ, as in a case described before the Ohnical Society of London 
by Mr. Prescott Hewitt.* Of four cases of this affection recorded by Dr. 
Winckel, the patients all being females, and their a^es varying from 29 
to 66, the disease was of a secondary nature in eacn instance, in three 
the disease being secondary to tuberculosis of the lung, and in the other 
case to the same affection of the kidneys and ureters. With regard to 
the other morbid growths, injuries of various kinds, the irritation caused 
by f orei^ bodies, and displacements of the bladder have been mentioned 
as exciting causes. The cases on record are, however, too few, and their 
history too obscure, for any general deductions to be made with reference 
to causation. In a case recorded by Mr. Warner,*' the 6ym{)toms of a 
papilloma appeared after lifting a heavy weight, and in a most interesting 
case of the same affection, successfully treated by Dr. Winckel,* the 
symptoms manifested themselves after an injury received during a fall. 
Ill tnese instances it is possible that an extravasation of blood into the 

'Senfleben, Langenbeck*8 Archiv, Bd. i., s. 128. 

« Loc. cit., p. 168. » Lancet, 1860, voL ii., p. 187. 

« Clinical Society. Nov. 27th, 1874. • Loc. cit, p. 177. 

* Referred to by Mr. Hutchinson, Med. Times and Oazette, 1857, vol. L, p. 434. 
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tissnes of the bladder was the starting-point of the afiFection. In the 
female, malignant disease sometimes spreads from the uterus to the 
bladder. 

We will first consider separately the various forms of non-malignant 
growths as above enumerated. 

I. Mucous polypi^ and polypoid hypertrophy of the mucous mem-- 
brane, — ^These are usually pedunculated growths, but they are sometimes 
broad excrescences of the mucous membrane. In the latter case, the 
base is thickened and spongy in texture, and often covered with phos- 
phatic incrustation. On section the surface has a gelatinous appearance, 
and the blood-vessels are enlarged and abundant. There is also thick- 
ening of the muscular and serous coats, and hypertrophy of the former 
layer. Mucous polypi of the bladder are sometimes congenital. Dr. 
Winckel found two such growtlis in the bladder of a female child who 
died thirty-two hours after its birth. One of these was situated in the 
superior fundus, and was rather larger than a pea ; the other, somewhat 
less in size, was situated in the lower part of the bladder. Both tumors 
were pedunculated, semi-globular in form, and very vascular. Single 
polypi have been found as large as a hen's egg or even larger.' 

The symptoms to which these tumors give rise resemble those of 
calculus, but haemorrhage rarely occurs. The patient passes water fre- 
quently, and with pain and straining. The urme contains more or less 
pus and epithelial debris. On examination with a sound a resisting 
object may be felt, or by passing the finger into the rectum the tissues 
between the finger and the sound may be found abnormally thick. If 
the tumor occupies the upper part of the bladder, it may, in a thin sub- 
ject, be felt through the abdominal parietes. 

The late Mr. Crosse, of Norwich, has related a case of polypus of the 
bladder which is worth recording. A child, set one year and a half, 
was troubled with frequent inclination to make water, attended with 
great straining and much pain. Medicine failing to relieve, M. Crosse 
at length sounded the bladder, but felt no stone. Alkalies, opiates, and 
the warm bath were employed ; the patient always resting better on the 
night when the bath was taken, although his symptoms increased in 
severity. He was continually wet with urine, which was passed in drops, 
an effort being made, with violent straining, at various intervals, from 
a few minutes to half an hour. The nights were passed in the same 
manner as the days, except that during the former the little patient was 
said to scream more, and strain rather less violently ; unless laudanum 
were given to him he never got any rest till the morning, when he would 
occasionally sleep for an hour or two. At almost every attempt to pass 
urine feces were passed, but the rectum never prolapsed. About every 
two or three weeks, Mr. Crosse used the sound gently, and twice thouglit 
he felt a stone, but not satisfactorily ; the impression was conveyed on 
passing the sound towards the left side of the bladder. No bleeding had 
followed the different soundings performed during three months, and 
the urine was generally voided more easily irfterwards, and sometimes as 
much as a table-spoonful at a time. 

Dec. 28th. — Mr. Crosse again used the sound, which was resisted by 
something unusual towards the left side of the bladder; for several days 
after this examination the urine was tinged with blood. The patient had 
become gradually emaciated by this time, the skin hanging flabbily about 

' Hutchinson, Medical Times and Gazette, May 2d and 9th, 1857. 



112 THE BLADDER AND PS06TATB OLAITD. 

him, and the countenance presenting as expressive a picture of suffering 
and grief as could be ivitnessed. Soon afterwards another opinion was 
taken, but the evidence respecting the existence of a stone was unsatis- 
factory. Various ideas passed through Mr. Crosse's mind; he thought 
that a stone might be encvsted at the termination of the left ureter, as 
it was thereabouts that tho resistance was always felt. While sounding 
he had frequently introduced the finger into the rectum without staining 
information, except that when the child screamed, and the muscular coat 
of the bladder contracted upon its contents, the organ felt as a firm tense 
ball, about twice the size of a walnut. 

The little boy was evidently sinking under his painful disease; and 
when two years old it was determined that an operation should be 
attempted for his relief. Mr. Crosse introduced the curved staff without 
difficulty; the anus prolapsed from violent sti-ainin^. The surgeon who 
assisted at the operation stated his opinion that he felt a stone; Mr.« 
Orosse, on the other hand, could only feel a resisting body at the left 
side of the bladder, about the termination of the left ureter. After a 
few minutes' delay it was determined to cut into tho bladder. The staff 
having been withdrawn during the consultation, it was re-introduced, 
and held in a proper position, when Mr. Crosse observed a great fulness 
of the perineum. As soon as he had cut down to the staff, and opened 
the membranous portion of the urethra, a semi-transparent substance 
appeared in the wound, resembling the mucus which nad been passed 
from the rectum by the child's straining when first placed upon the' table, 
and Mr. Crosse feared he had, for the first time in his life, wounded the 
rectum, an impression which momentarily invaded the minds of the by- 
standers. With the assistance of the left fore-finger, guided by the staff, 
he carried the scalpel forward to the neck of the bladder, and on with- 
drawing the knife, he observed that the wound became instantly filled 
with a mass resembling what one would have expected to see had the 
peritoneum been open^, and the vermiform process, and several folds 
of small intestines had protruded. The protruded parts were pushed 
back; and on carrying the left little finger into the bladder, Mr. Crosse 
felt no stone, but found the cavity filled with soft tumors, and with a 
firmer substance near the orifice of the left ureter. 

**If I betrayed," says the operator, ** any judgment in this case, it 
was undoubtly in this stage of tne business, by relinquishing the forceps 
held in readiness for me, and in withdrawing my finger from the blad- 
der." The same parts then protruded, and they proved on inspection 
to be tumors, connected together like a cluster of grapes, some more, 
some less transparent; resembling in firmness, appearance, and structure, 
the mild polypus nasi; the membrane by which they were connected with 
each other, and with the inner surface of the bladder, was long and loose 
enough to allow some of the tumors to hang externally dependent at the 
wound: they had entered the urethra by the violent straining of the child 
when first placed upon the table. The nature of these tumors being now 
understood — namely, that they were mild polypous masses, growing from 
the inner surface of the bladder, it became obvious, that the only chance 
for the patient's recovery must be sought by removing them. All that 
were in si^ht were cut off with the scissors, but the violent straining 
efforts, which the child had kept up during the operation, brought several 
more tumors, as big as grapes, sufficiently low down to admit of their 
being cut off. Upon introducing the forefinger into the bladder, Mr. 
Orosse ascertained that more of the diseased structure remained behind 
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than had been removed; but^ as many of the remaining tumors were 
attached to the bladder by a broad basis, it was deemed advisable to make 
no further attempts for their removal. 

Notwithstandmg the administration of a powerful opiate, the child 
continued to have violent fits of tenesmus, and could scarcely be pre- 
vented from placing himself in his usual posture, resting upon nis knees 
and elbows, to give full effect to his exertions. At the end of four hours, 
Mr. Crosse placed him again upon the table to ascertain whether these 
efforts had caused any fresh tumors to protrude. The wound was plug- 
ged up with a coagulum, under which was a tumor as big as a nut, and 
of purple color ; this was easily brought down and cut away with scissors. 
Much of the diseased structure remained which could not be meddled 
with safely. After forty-four hours of incessant suffering the little 
patient died. 

Examination of the body. — The peritoneum was free from signs of 
inflammation ; the rectum was untouched; the ureters were much en- 
larged and contorted; the pelvis of each kidney so increased in size, that 
between one and two ounces of urine could be contained in it. The mus- 
cular coat of the bladder was much thickened; at its fundus there was a 
convex prominence, covered by peritoneum, which, when cut into, proved 
to be a firm mass of thickened cellular substance, situated external to the 
muscular coat, and containing a small central cavity filled with pus. The 
lining or mucous membrane of the bladder, of gelatinous appearance, but 
loosely connected, and in folds, gave origin to the disease. From the 
interior part near the neck numerous tumors sprung, occupying the cav- 
ity of the bladder; one, of large size with broad basis, of nrmer consist- 
ence than the rest, was situated near the termination of the left ureter; 
this must have been the resisting body felt on sounding. Several small 
detached tumors, from the size of a pea to that of a bean, were loose in 
the bladder: towards the neck the tumors presented a wart-like surface: 
but all were covered with their proper membrane continuous with the 
inner coat of the bladder, which was uninjured, except in three or four 
spots, where the tumors had been cut off with scissors. 

The neck of the bladder and the prostatic portion of the urethra were 
much dilated, and the tumors coula readily drop into this part of the 
canal, a fact which accounted for the fulness of the perineum. 

Gases of polypus vesicas have been recorded also by Collison, Petet, 
and Gorvillard. Mr. Warner ' relates the case of a tumor growing from 
the inside of the bladder of a female patient: he extirpated it success- 
fully, but in this case the tumor projected far into the urethra, and could 
be felt with the finger. 

A very remarkable case of polypus of the bladder has. been recoraed 
by Mr. Savory.' The patient was a female child, aged thirteen months, 
who had suffered for some weeks from symptoms resembling those of 
stone. A swelling had also formed in the umbilical region, from which 
pus, and afterwards urine, had escaped. The child died, and on exami- 
nation the bladder was found to contain a pedunculated growth, on 
its inner surface, stretching transversely across the fundus, immediately 
behind the apertures of the ureters, which were much dilated. The mass 
was attached on either side, but free in the centre, and so situated that 
it might lie forward over the urethral orifice, or be propelled in that 

1 Cases in Surgery, p. 808. 

* Medical Times and Gazette, 1862, toI. ii., p. 106. 

8 



114 THE BLADDER AKD PB08TATB OLA2n>. 

direction when attempts were made to pass nrine. On microscopic exami- 
ation, the tumor was found to be composed of very fine filamentous fibro- 
cellular tissne, and in much greater part of granular or dim homogeneous 
substance, with imbedded nuclei. Over these was an immense quantity 
of tessellated epithelium, with well-formed and large scales like those of 
the mouth. Tnis epithelium was the most abundant constituent of the 
small lobes of the polypus. Its form was remarkable, as differing from 
that of the ordinary epithelium of the bladder.' The case was in other 
respects yery interesting. The urachus had undergone considerable 
dilatation, and was pervious to urine. 

II. Cysts. — These are of very rare occurrence as independent afFec- 
tions, but the cavity of the bladder is sometimes penetrated by dermoid 
cysts of the ovary. Such cases have been placed on record by Drs. Fuller * 
and Greenhalgh, Sir H. Thompson and others. In Dr. Fuller's case, 
the patient was a lady aged 50, and from the history it appeared that an 
injury had led to a rupture of a dermoid cyst of the ovary. Suppuration 
subsequently occurred, and the pus forced its way between the vagina and 
urethra, and ultimately into the bladder. The matters voided were masses 
about the size of a hazel-nut, composed of a coil of short hairs, entan- 
gling in their meshes yellowish matter resembling cheesy tubercle. In Dr. 
Greenhalgh's' case, an ovarian cyst, containing a quantity of light-brown 
hair, with sebaceous and fatty matter, was found after death, communi- 
cating with the rectum, bladder and umbilicus. Sir H. Thompson's * 
case was one of extra-uterine f oetation. It occurred in the practice of Mr. 
Joseph Thompson, of Nottingham. The patient had all the symptoms 
of a foreign body in the bladder, and had passed bv the urethra two sub- 
stances which were found to be portions of a foetal vertebra. From the 
history of the case, and the condition of the patient, it was evident that 
the cyst containing the child had suppurated and burst into the bladder. 
There was no enlargement of the abdomen, but on examining j96rt;a^mam, 
a tumor could be felt towards the left side of the pelvis, opposite the 
sacro-iliac junction, extending along the left side oi the pelvis towards 
the bladder. Mr. Thompson introduced a staff and made an incision 
through the urethra, downwards, outwards, and to the right, and through 
the opening thus made he removed the foetus piecemeal. The patient 
made a good recovery. In the case reported by Mr. Wagstaffe,* a cyst 
was found connected with the bladder of a still-born child. The cyst 
was an inch and three-quarters in diameter and contained a milky fluid. 
There were, in addition, other malformations of the geuito-urinary 
organs. 

^acculi or cysts are not unfrequently formed by protrusions of the 
mucous membrane between the muscular fasciculi, morbid conditions 
of this kind generally depend upon the existence of mechanical obstacles 
to the passage of urine; they will be found described in the chapter on 
"Hypertrophy of the Bladder." Distinct outgrowths of this character 
may, however, occur in the absence of any obstruction. One instance of 
the kind is recorded by Mr. Erichsen.' The patient was a man 35 years 
of age; a tense, elastic tumor, smooth and rounded, was found to occupy 
the whole abdomen, and to extend into the pelvis, so as to be felt through 

' Trans. Path. Society, xxi., p. 278. 

• Lancet, 1870, voL ii., 741. 

» Path. Soc Trans., xv., 156. 

* Path. Soc. Trans., xviii., 201. 

' Science and Art of Surgery, toL ii., p. 849. 
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the rectum. There was no difficulty in passing urine or feces, and the 
patient complained only of uneasiness due to the pressure of the tumor. 
A puncture was made, and seven pints of clear unne drawn off by means 
of the aspirator. The patient died from syncope, and on examination, 
"two enormous cysts were found connected with the bladder, one on 
each side, by a rounded opening that would admit the little finger/' 
The orifices were about an inch and a half above each ureter. The pelvis 
of the kidneys, the ureter, and the bladder were all dilated. There was, 
however, no kind of mechanical obstruction; the urethra and prostate 
were healthy. "It looked as if the whole of the urinary apparatus be- 
tween the calyces of the kidneys and the neck of the bladder had taken 
on a dilating outgrowth." 

III. Papilloma or Villous Tumor of the Bladder. — There are now 
many instances of this affection on record. Dr. Wilks ' has given a de- 
scription of two cases which he examined after death. One of the pa- 
tients was a young and strong man, who died from hsBmaturia in the 
course of a few weeks. All that was found in the bladder were two tufts, 
scarcely larger than peas, and from these the fatal haemorrhage had oc- 
curred. They appeared like little tufts of moss growing from tne mucous 
membrane; and, when examined by the microscope, presented villous 
processes, "covered by columnar epithelium, long battle-dore-shapQd 
nucleated cells, very different from the ordinary epithelium of the blad- 
der. Each villus contained loops of blood-vessels." A typical case was 
reported to the Pathological Society some years ago by Sir EL Thompson." 
The patient had suffered from urinary troubles, occasional hsmaturia^ 
and slight uneasiness, for about nine years. Betention of urine had also 
occurred, and latterly the catheter had been constantly required. Oc- 
casionally small fiocculent masses were found in the urine, and these, 
when examined under the microscope, were seen to be made up of full- 
sized spindle-shaped cells, with very distinct nuclei, and arranged in 
lavers. The absence of pain was a well-marked feature throughout the 
whole duration of the case. The man died from exhaustion, and on 
post-mortem examination, a villous mass was found placed transversely 
above and close to the urethra, in the front part of the neck of the blad- 
der. The mass was as large as a strawberry, and there were also other 
smaller growths. There were no glandular or secondarv deposits, and 
the duration of the symptoms (nine years) as well as tne microscopic 
appearances precluded the idea of malignancy. 

Oases of this kind were formerly described as "villous cancer," but 
there are solid reasons why the term "cancer" should not be applied to 
such growths. There is no evidence of malignant cachexia being asso- 
ciated with these tumors; they do not invade other organs, and neither 
ulcerate nor slough. They are purely local growths of a peculiar kind, 
an extreme tendency to bleed being the most marked feature which they 

f)resent. Some resemble a solid poljrpus, with its surface covered with 
on^ vascular projections. Others consist of a loose shaggy mass of tissue 
witn but little solid material, and attached by a pedicle to a healthy sur- 
face of mucous membrane. This is the most typical form. In other 
cases the mucous membrane is dotted over with patches of villous out- 
growths, or mamillary projections. The symptoms, which may last for 
many years, are hsematuria and derangement of the functions of the blad- 

> Wilks and Mozon, Pathological Anatomy, p. 537. 
* Path. Soc. Trans., xviii., 176. 
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der. Betention of urine is very apt to occur from occlnsion of the in- 
ternal orifice of the urethra, as well as from impaction of masses of tissue 
in the course of the tube. The urine sometimes contains soft flocculent 
masses, made up of spindle-shaped or other cells, with very distinct 
nuclei. Pain is by no means a constant symptom, and when death occurs, 
it is caused by the exhaustion due to the continuous and profuse haemor- 
rhage. In addition to the cases referred to, other instances of villous 
tumor have been described by Mr. Sibley,* Sir H. Thompson,' and Dr. 
Braxton Hicks,' and a collectien of cases was published in the Medical 
Times and Oazeite, 1857, by Mr. Jonathan Hutchinson. In Dr. Hicks' 
case, the tumor was passed by the patient, a woman aged 35, during life. 
She had suffered for about two years from pain, straining and difficulty 
in micturition, and occasional nsematuria. A calculus or polypus was 
suspected, but neither could be discovered on examination. After some 
straining and passage of blood, she passed a soft mass, which on being 
minutely examined was found to consist of a central part, more solid 
and dense, and of villous growths springing from its sur&ce. " The 
villi were composed of branching tufts of capillary loops, each branch 
containing in nearly every instance the trunks of three blood-vessels, 
joined together by numerous capillaries. A very delicate membrane 
(probably the representative of the basement mem^brane^ surrounded the 
network of capillaries, and a few delicate ill-defined cells existed in the 
spaces between them. The central denser portion consisted of an infor- 
mal assemblage of cells, varying in all degrees from the globular to the 
elongated spindle-shaped nucleated fibre, some possessing two or three 
processes. All had very large nuclei, which were invariably single.** 
The passage of such a growth during the life-time of the patient is the 
interesting feature in the case. In all these instances of villous tumor, 
no doubt could well be entertained as to the innocent nature of the 
growth, and it may be remarked that similar growths have been found 
m the colon and rectum, with an utter absence of any symptoms of 
malignancy. On the other hand, however, there can be no doubt that 
malignant growths occur, springing from mucous membranes and having 
their surface covered with shaggy projections; these may with justice be 
called ^^ villous cancers.** In some examples of this form of the disease 
occurring in the bladder, there can be no doubt as to the cancerous nature 
of the tumor which in such cases has a solid base, and infiltrates the coats 
of the bladder. Constitutional symptoms invariably make their appear- 
ance, and often at an early period. Deposits of a like nature, but not 
covered with villi, may be found on other portions of the mucous mem- 
brane. Preparations of malignant disease of the bladder, showing ^^^SJ 
prolongations, are to be found in many museums. In connection with 
villous growths, it is interesting to notice that this disease in the blad- 
der has oeen found co-existing with a similar affection in the kidney.* 
In the instance referred to there was no tumor of the bladder, but the 
mucous membrane was studded over with numerous long, delicate, villous 
processes, the mucous lining of the pelvis and calices of both kidneys 
presenting similar outgrowths. 

Dr. ifltzmann ' has recorded two cases of villous tumor of the blad- 
der, which serve to show, that recovery may take place. One of these 

> Trans, Path. See., vii., 266. • Ibid., vili., 262. » Ibid., xi., 153. 

^ As in a case recoitled by I>r. Murchison, Path. Soc. Trans., xxi., 241. 
' Ueber Hematurie, Wiener Klinik, Hefte iv. und v., p. 185. 
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patients was an old man who had suffered for some time from hsBmatnria. 
Mis urine contained small reddish flesh-like masses, which, under the 
microscope, were found to consist of recent, well-preseryed villous tissue. 
Various medicines were given, and the patient finally underwent a course 
of treatment at a hydropathic establishment, after which the hasmorrhage 
ceased and never returned. The patient's health rapidly improved, and 
during an interval of three years there was no return of the previous 
symptoms. In the other case, the patient suffered from great irritation 
of tne bladder accompanied by retention of urine. A metallic catheter 
was passed for the relief of the latter symptoms, and on withdrawing 
the instrument its eye was seen to be occluded by a fragment of tissue, 
which on being examined was found to be ^* villous '* in character. The 
symptoms never reappeared, and the patient died, some time afterwards, 
from an affection of tne stomach. 

Dr. Ultzmann points out that innocent villous growths are confined 
to the mucous membrane. Thej do not ^ive rise to a thickening of the 
coat of the bladder, that is, there is no infiltration of the tissues. Villous 
cancers, on the other hand, give rise to tumors of the bladder, or to 
thickenings which may be felt through the rectum or the abdominal 
walls. They have also an abundant epithelial investment, whereas non- 
malignant villous growths are but scantily furnished in this respect. If 
a fragment of the growths can be obtained, and is found to be composed 
of capillary loops covered by a scanty epithelial investment, and if the 
patient be young and in good general health, it is probable that the 
growth in tne bladder is of the simple, villous kind. If, however, the 
capillary loops are indistinct, or almost invisible through a thick epithelial 
covering, if the patient be advanced in years and in reduced health, the 
tumor in the bladder, even though it cannot be felt through the rectum, 
is probably of a malignant character. ^ 

Among the symptoms of villous growths, and in addition to hsBma- 
turia. Dr. Ultzmann has noticed that a peculiar sensation of discomfort 
in the perineum is often complained of by the patients at an early period. 
Others suffer from irritation of the glans penis, sometimes accompanied 
by violent priapism. This pain is much more violent than in cases of 
.stone in the bladder; it is sometimes so severe as to cause the patients to 
protect the part with the hand, and even to make contact with their 
clothes unbearable. The uneasiness in the perineum is less marked when 
the patient lies down, and is ag^avated by riding in a vehicle, or even 
by the pressure of a cushioned chair. 

With regard to the diagnosis between villous growths and calculus, 
irrespective of the information to be obtained by sounding, there are 
some symptoms which are common to both affections. The stoppage of 
the stream of urine, in the case of villous growth, is due to the occlusion 
of the urethra by coagula, or by fragments of villous tissue. When these 
are removed by the stream of urine, there is no longer any impediment 
to micturition. The pain in calculus is most severe after the urine has 
been passed, but in villous tumors the discomfort is aggravated by fulness 
of the bladder and relieved by its evacuation. The pain in calculus is 
relieved by rest, which has little or no effect upon the symptoms of tumor 
of the bladder. The haemorrhage also in the latter affection is neither 
decidedly aggravated by movement nor relieved by rest. In villous 
growth, the olood is usually pure; in hsematuria due xo calculus, there is 
generally more or less pus mixed with the blood. Examination by the 
rectum^ or with a souna in the bladder, causes pain in cases of villous 
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cancer and increases the hflematnriay whereas the symptoms of calculus 
are not necessarily aggravated by these manipulations. 

The condition of the nrine in cases of villous growth will be found 
described in the chapter on ^^HsBmaturia." The occurrence of fibrine, 
and its coagulation m urine of a reddish yellow color, are regarded by 
Dr. XJltzmann as pathognomonic of viUous growths. If fragments of 
tissue are passed, and these, when examined under the microscope, are 
found to consist of capillary loops covered by a thin layer of epithelium, 
the nature of the affection will be sufficiently manifest; but, as Dr. XJltz- 
mann points out, inasmuch as such fragments have been detached by a 
process of partial mortification, they will not present such a definite 
structure as is sometimes depicted, and as may really be traced when 
fragments are accidentally removed in the eye of the catheter. In the 
case of malignant growths, it is j?enerally difficult to truce with any dis- 
tinctness the villous structure. The fragment consists rather of a con- 
fused mass of disintegrated epithelial cells, pus, and blood-corpuscles, 
bacteria and shreds of tissue. Bhombic plates of hs&matoidin may some- 
times be discovered in these shreds. This appearance indicates a rupture 
of capillaries and disintegration of blood-corpuscles. Sometimes also the 
fragments of tissue contain spherules of oxalate of lime; they are also, 
in cases of long standing, frequently coated with phosphatic deposits. 

The duration of the affection varies according to the nature of the 
growth and other circumstances. In the simple villons disease, the patient 
may last for several years, and finally succumb to the repeated losses of 
blood. Malignant villous growths are more rapidly fatal, and may cause 
death by exhaustion, or may interfere with the escape of urine from the 
ureters, or may in other ways set up disease of the kidney, and so pro- 
duce a fatal uraemia. 

IV. Fibrav^ tumors andfibro-myomata. — ^These have been occasionally 
found in the bladder, but they are of very rare occurrence. Dr. Winckel ' 
alludes to one case of fibro-myoma occurring in a woman. The tumor 
was found to be between the anterior wall of the bladder and the fascia 
transversalis, and so intimately connected with the former structure that 
it appeared to originate therein. The tumor had existed for many years; 
it was lobulated and as large as a man's fist; it occupied a large space in 
the pelvic cavity, and was prolonged into the urethra. It contained 
numerous muscular elements, and was covered by a firm fibrous capsule. 
A few years ago (1874) Billroth removed a myomatous tumor from the 
bladder of a boy aged twelve years.* The operation was a remarkably 
bold one, and was perfectly successful. The patient had suffered, for 
about ten months, from pain after passing water, chiefl v felt in the glans 
penis and over the region of the bladder. After a while micturition be- 
came very painful and frequent, and the urine escaped involuntarily, not- 
withstanding the utmost efforts of the patient. The symptoms were 
supposed to be due to the presence of a calculus, and he was placed 
under Professor BiUroth's care in order that it might be removed. On 
examination of the abdomen, a tumor was found in the redon of the 
bladder, to the left of the median line. It could be felt through the 
abdominal walls ; it was apparently about as large as a man's fist, firm 
and somewhat sensitive to pressure, tolerably movable, and apparently 
originating frpm the bladder. It could also l>e felt through the rectum. 



' Loo. cit., p. 169. 

* Langenbeck^B Aichiy fOr klin. Chir., zviii., 411. 
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but no further information could there be obtained as to its nature. It 
was not as hard as a calculus, and from its consistence it appeared to be 
of a fibrous nature. The sound was felt to dide over an uneven rough 
surface, and it was noticed that the beak of tne instrument was directed 
forward immediately it entered the bladder; on attempting to move it 
from side to side, it rubbed against a rough surface on the posterior wall 
of the bladder. Combined examination with the sound in the bladder 
and the finger in the rectum demonstrated the presence of a tumor at 
the back and upper pai*t of the bladder. By passing two fingers into the 
rectum, and making pressure above the symphvsis pubis, the consistence 
of the tumor was ascertained to be that of a fibroma, and its size that of 
a man's fist; the insertion into the wall of the bladder could not be made 
out with certainty. The examination with the sound caused the escape 
of a little blood, but no fragments of tissue were at any time passed. 
An attack of cystitis, due to the examination, having passed off, the 
question of an operation was discussed. Eemoval with a lithotrite was 
out of the q^uestion, by reason of the size of the tumor, and Professor 
Billroth decided upon opening the bladder above the pubes. He first, 
however, performed the lateral operation for lithotomy, and explored the 
growth with the finger. It was impossible to extract the tumor through 
the opening thus made, and he next performed epicystotomy, dividing 
both recti muscles at their insertion in order to give sutficient room. lie 
next tore away as much as he could of the tumor with his finder, and 
then dissected away the remainder, turning the bladder partly inside out. 
It then appeared that the tumor had originated from the muscular coat, 
and that it did not involve either the peritoneum (which was not inter- 
fered with) or the fibrous coat. Two arteries were tied, and the ligatures 
brought out through the upper incision which was not closed, but a drain- 
age tube was di*awn througn it and brought out through the opening in 
the perineum. Five days afterwards the upper wound was granulating 
freely, and, as there was no reason to fear any infiltration of urine, the 
tube was removed. On the twelfth day urine began to pass through the 
urethra. 'No unfavorable symptom of any kind occurred, and the patient 
was discharged with the wound completely healed, 34 days aiter the 
operation. The tumor, on examination, was found to be 8 centimeters 
in length, and 4 centimeters broad; its circumference in one direction 
was 18 centimeters, in the other 13 centimeters, while that of its base 
was 7 centimeters. The surface was nodulated, but smooth, and pre- 
sented no ulcerated s^ts. In its general appearance it resembled a soft 
fibroma, but differed in the ease with which it could be split in various 
directions {ausaezeichnete Spaltbarkeit). On microscopical examination, 
numerous spindle-cells were discovered in all parts of the tumor, not 
such, however, as are found in sarcomas, but cells which could not be 
distinguished morphologically from those of organic muscular fibres. 
There was no doubt as to the myomatous nature oi the tumor. Portions 
of it, however, were rich in cells characteristic of sarcoma, while in other 
])ortions, clusters of cells resembling those of epithelium, and suggestive 
of carcinoma, were very abundant. 

In another case * of myoma of the bladder. Professor Yolkmann re- 
moved the tumor, but the patient, a man 54 years of age, survived the 
operation only a few days. The symptoms were comparatively of recent 
standing, ana consisted in pain and burning sensations in the glans penis, 

> Langenbeck, Aichiv, Bd. zix., 681. 
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and difficulty of micturition, amounting sometimes to complete isclinria. 
The urine often contained blood, sometimes fluid, sometimes in the form 
of large coagula. A feeling of great discomfort and weight in the peri- 
neum was added to the other symptoms, and afterwards, masses of 
fibrillated shreds were discharged with great difficulty and straining by 
the urethra. The largest of these was as long as the little finger, and 
almost as thick as the uiumb, resembling in appearance swollen macerated 
tendinous tissue, and of a whitish yellow color. When admitted into 
the hospital (six months after the appearance of the symptoms) the patient 
appeared very anaemic and much reduced in strength. Nothing abnor- 
mal could be felt by means of a catheter alone, but some shreds of tissue 
were found in the eye of the instrument. Nothing abnormal could be 
detected by passing only one finger into the rectum, but, on bimanutd 
exploration, the upper part of the bladder was found to be occupied by 
a hard, movable tumor. Professor Volkmann's method of examining 
the bladder has been already described. (See page 19.) 

In the case in question, the tumor, thus discoyered and examined, 
was found to be globular, smooth, firm, elastic and yery movable. It 
continually slipped away from the finder, and was therefore attached by 
a pedicle, which seemed to be fixed high up in the bladder and to the 
anterior wall. Its size appeared to be that of a hen's egg, and, from its 
consistence and smoothness, it was assumed to be of a myomatous nature. 
This opinion was confirmed by a microscopical examination of the frafi^- 
ments that had come away. These were found to consist of broad bands 
of large organic muscular fibre-cells, with characteristic rod-shaped nuclei, 
and attached to each other by means of a small amount of loose connec- 
ive tissue. Many of the fibres were in a state of fatty degeneration. 

The removal of the tumor by operation having been decided upon, it 
was thought advisable first to open the bladder from the perineum. An 
incision was accordingly made in the middle line, and the membranous 
part of the urethra was opened for about three-ouarters of an inch. The 
tumor could then be distinctly felt by the index finger introduced through 
this opening, and it was certain that the pedicle was near the summit of 
the bladder; epicystotomy was then performed. The bladder being opened 
to an extent of one and a half inches, the spot to which the pedicle was 
attached was readily found; it was, as supposed, at the summit of the 
bladder, somewhat anteriorly and to the left side. The pedicle was about 
half an inch long, soft, and scarcely so thick as the little finger; it was 
easily torn through with the finger nail. The tumor was then slowly and 
carefully extracted through the upper opening. It measured 8^ cen- 
timeters in length and 6^ centimeters in breadth; its circumference m the 
longest direction was 21^ centimeters. The operation was accomplished 
with very little hsBmorrhage; the edges of the wound were washed with 
a solution of carbolic acid, and carbolized dressing was applied ; a drain- 
age tube was inserted into the bladder from the wound in the perineum. 
During two days after the operation the patient appeared to be doincr 
yery well, but on the third day, symptoms of collapse supervened ana 
terminated in death. The post-mortem examination revealed evidences 
of peritonitis, and diffuse purulent infiltration of the connective tissue 
between the peritoneum and abdominal wall in the neighborhood of the 
wound. The bladder was somewhat hypertrophied; the mucous mem- 
brane almost normal, the remains of tne pedicle distinct. No sign of 
inflammation of the structures of the bladder, but evidences of two cir- 
cumscribed patches of effused blood in the posterior wall of the organ. 
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These were conBidered to haye been caused by the ezammation. On 
microscopical examination the tumor was found to be of a purely 
myomatous nature. 

Professor Volkmann draws attention to the remarkable fact that the 
presence of the tumor failed to set up catarrhal irritation of the bladder, 
and that Tiolent hsBmaturia and retention of urine were the only manifes- 
tations. Commenting on the treatment after operation, the Professor 
thinks that the partial use of antiseptics was of little or no adyantaffe. 
He belieyes that a drain^e tube should haye been passed through tne 
bladder, and dilute solutions of salicylic acid frequently injected. 

The only case on record of sarcoma of the bladder has been published 
by Senfleben. ^ The patient was a woman twenty-nine years of age, who 
had suffered from iiTitability of bladder and incontinence of urine for 
about a year. Before her sixth confinement, the patient notied a fleshy 
mass protruding from the urethra; portions of this she herself remoyed 
on seyeral occasions. After her confinement, small masses of tissue were 
spontaneously expelled with the urine, and without much hasmorrhage. 
When she applied for ti*eatment, the urethra was found to be much 
dilated, large enough to admit the index finger. The hypogastric region 
was painful on pressure, and an inguinal ^land on the right side was as 
large as a walnut. On passing the finger into the bladder, an elastic soft 
lobular tumor, haying a broad pedicle, was discoyered at the posterior 
and upper part of the organ, on the right side. Pressue on the tumor 
causea great pain. A fragment was torn away, and examined with the 
microscope and found to present the appearance of sarcoma. At the re- 
quest of the patient, an operation was undei*taken for the remoyal of the 
tumor. This was accomplished by tearing away portions with a polypus 
forceps, introduced through the urethra, after failing in the attempt to 
get hold of the pedicle. There was yery little haemorrhage, but the 
patient died of purulent peritonitis four days after the operation. On 
examination it was found that the bladder had been perforated. 

The bladder is sometimes the seat of tuberculosis, which, howeyer, 
when it occurs, is generally connected with manifestations of the same 
affection in other organs. Like other new formations, the tubercles 
most frequently attack the neck and base of the bladder. The mucous 
membrane first becomes thickened and infiltrated with gray and caseous 
miliary tubercle ; superficial roundish ulcers are produced by the detach- 
ment of the softened caseous masses ; these ulcers may become so large 
as to occupy the greater part of the surface of the membrane, and their 
floor and edges are more or less thickened owing to extension of the 
inflammation to the submucous connectiye tissue. Perforation rarely 
occurs, though it has been occasionally noticed. The affection is more 
frequent in children before eight years of age, than in after-life.* A 
yery interesting case of the kind was described by Mr. Prescott Hewett 
before the Clinical Society.' The patient was a girl, ased nine, who 
had complained for some time of symptoms closely resemoliug those of 
stone in the bladder. On examination after death, the bladder was found 
extensiyely inyaded by tubercular deposit, and the mucous membrane in 
a state of ulceration ; perforation had taken place anteriorly, and also 
inferiorly into the rectum. The absence of tubercular disease in other 

' Langeubeck, Arcbiy, i., p. 128. 

' Paget, Medical TiTiies and Gazette, 1868, voL i.. p. 868. 

* ainical Society, 1874, Noy. 27th. 
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parts was a yery remarkable feature in the case. Dr. Winckel ' states 
that in 2^505 post-mortem examinations of female subjects, tubercular 
disease of the oladder was found four tim^s. The youngest patient was 
thirty-one, and the eldest sixty-six, years of age. In all the cases there 
were wide-spread indications of tubercular disease in other organs of the 
body. Dr. Burdon-Sanderson belieyes that tuberculous processes may 
originate from catarrhal inflammation of the genito-urinary mucous mem- 
brane; thus gonorrhoea may giye rise to prostatitis, prostatitis to scrofu- 
lous catarrh of bladder, etc. The disease, howeyer, usually begins aboye 
in the kidneys, and spreads downwards, for the kidneys are generally 
found more diseased than the ureters, and these latter than the oladder. 
Dr. Wilks * has recorded a case which strikindy illustrates this mode of 
extension. The^ patient was a man, aged tnirty-two, who died from 
adyanced phthisis. His urine had been purulent for three years before 
death. Tubercles were found in the lungs, intestines, and kidneys. 
The disease had extended downwards to the bladder and yesiculad 
seminales. The whole of the irigonum vesictB was affected, but the 
mucous membrane aboye the ureters was healthy. The ulceration 
extended oyer the surface of the prostate, and along the membranous 
and spongy portions of the urethra. 

Urinary tuberculosis is yery yariable in its duration, and it would 
appear that it may eyen be completely recoyered from. Sir James Paget 
has met with two children in whom recovery took place. A case of 
partial recovery in an adult has been recorded by Mr. Thomas Smith.' 
The patient was a man, a^ed twenty-nine, and was under treatment in 
St. Bartholomew's Hospital for symptoms resembling those of stone. 
He was also the subject of strumous abscesses over the sternum and in 
the left up^er arm. His other symptoms were cough, swelled testicles, 
frequent micturition, arrest of stream, hsematuria, and pain in left loin. 
The hematuria was aggravated by movements, and the pain was increased 
on emptying the bladder. No calculus could be detected. The symp- 
toms were relieved by steel and cod-liver oil, opium and morphia. The 
hsematuria yielded to confection of black pepper. 

The early symptoms of tuberculosis of the bladder much resemble 
those of calculus, and very careful sounding is necessary, especially as 
the mucous membrane sometimes becomes coated with phosphatic de- 
posits. The urine may contain, in addition to pus and blood, elastic 
fibres, debris and shreds of tissue. These denote deep-seated loss of 
substance of the mucous membrane, but are not absolutely pathog^no- 
monic of tuberculosis. When, however, cheesy-looking deposits, visible 
to the naked eye, occur with granular debris and elastic fibres, the exist- 
ence of tuberculosis is rendered very probable. 

In a few rare cases the symptoms resemble those above described, but 
the bladder has been found uninvaded by the disease. A remarkable 
instance of this kind has been recorded by Huber.^ The patient had 
suffered for some time from pain in the neck of the bladder and urethra, 
and frequent micturition. The urine was at first pale and contained no 
albumen. There was no change detectible in the bladder, but the intro- 
duction of a catheter caused pain. Some time afterwards pus appeared 

« Trans, of the Path. Society, vol. xi., p. 188. 

' St. Bartholomew's Hospital Reports, vol. viiL, p. 95. 

« Deutsches Archiv fOr klin. Med., iv., 609. 
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in the urine ; micturition became extf emely frequent, perhaps every 
quarter of an hour, and the urine occasionally contained a little blood. 
There was no pain over the symphysis pubis. The patient died in a con- 
dition of exhaustion, and on post-mortem exammation, cayities and 
caseous masses were found in both lungs. The kidneys, the left one 
especially, were much enlarged. The structure of the right kidney ap- 
peared normal, but the left one contained numerous ulcerating cayities, 
opening into the pelvis of the orsan, and much caseous matter. The 
bladder was contracted; its coats hypertrophied; the mucous membrane 
and that of the urethra injected, out presenting no trace of caseous 
matter. The sexual organs were intact In this case, all the symptoms 
were referred to the bladder, which was comparatively normal The 
hypersemia of the mucous membrane was probably due to the constant 
straining provoked by the irritation of the altered urine. This latter 
was always acid, and it probably contained irritating; materials in the 
form of fatty acids. It is just possible that the irritation was due to the 
cystitis, which in such a case mi^ht be supposed to bear the same rela- 
tion to the kidney-affection as simple bronchitis does to more specific 
processes in the lungs. There was never any caseous d6bris detectible in 
the urine. Both kidneys were sensitive to pressure, but there was no 
tumor. The patient was the subject of spinal curvature. 

The most common new formations found iiu the bladder are malig- 
nant growths, several varieties of which are met with. Encephaloid is 
the most usual form, schirrhus occurs less frequently, and only a few 
cases of epithelioma have been placed on record.' As stated in a pre- 
vious page, the so-called villous cancer is usually of a non- malignant 
character, though cancerous tumors sometimes become covered by a kind 
of villous growth, exactly resembling the villi of the chorion. The ana- 
tomical difference between a malignant and non-malignant villous tumor 
consists, therefore, in the presence or absence of cancerous elements in 
the structures of which the tumor is primarily composed. ^A malignant 
growth infiltrates all the tissues, a villous growth affects the mucous 
membrane only. A cancer of any mucous membrane may sometimes be 
found covered on its surface with villous prolongations made up largely 
of blood-vessels. 

Carcinoma may occur either in the form of a diffuse infiltration, or 
in isolated nodules, or as a local mass, polypoid in shape and sometimes 
covered, as above mentioned, by villous growths. In tne last-mentioned 
form, its most common seat is oetween tne openings of the ureters and 
the internal orifice of the urethra. The tumor is generally composed of 
several lobules, which are soft and spongy in texture and have an abund- 
ant epithelial investment. The remaining part of the mucous membrane 
of the bladder may be either normal, or studded oyer with nodules of 
schirrhus. Winckel gives an illustration (copied from Demme) of a 
carcinomatous tumor covered by villi having an epithelial investment. 
Out of seven cases of primary cancer of the bladder, described by Heil- 
bom* three exhibited this appearance. In the St. George's Hospital 
Museum is a preparation consisting of a mass of malignant disease grow- 
ing out of a cyst on one side of the bladder, and projecting to a certain 
extent into its cavity. Its outward appearance is exactly that of yillous 
tumor, and it was only on microscopical examination that the difference 

> Sir H. Thompson, Path. Soc. Trans., vol. xviii., p. 102. 

' Heilbom, Ueber den Krebs der Hamblase. Inaug. Diss., Berlin, 1869. 
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could be perceived. The dis^&se had existed for many years, and at 
times occasioned heinorrhage, the source of which could not be discoY- 
ered. The same museum contains a specimen of yillous tumor which 
had existed for at least twenty years/ 

Malignant tumors usually grow yery rapidly, and in this respect 
differ from the other new formations. The cavity of the bladder may 
be quite filled up, while the urethra and prostate remain unaffected. 
Adhesions, however, are frequently formed between the bladder and 
neighboring organs, as the uterus and the rectum. Peritonitis also is a 
frequent accompaniment Tumors of all kinds, whether malignant or 
not, existing in the bladder for any length of time, are apt to become 
covered witn an incrustation of phosphatic salts, and may, under such 
circumstances, be mistaken for c^culi. It must not be forjgotten that 
the bladder may become involved in cancer of neighboring organs, 
especially of the uterus. Under such circumstances, the cancerous 
growths between the two organs are usually continuous. Epithelioma 
of the bladder is characterized by the fact that it spreads locally and 
does not affect remote parts, though the glands in the neighborhood 
participate in the disease. 

There are several points of interest in connection with epithelioma of 
the bladder. In Sir U. Thompson's case,* the disease had lasted for at 
least nine years, intermittent hsematuria having been the first svmptom. 
Frequency of micturition and some amount of pain gradually super- 
vened, and the patient ultimately died from cystitis and exhaustion. On 
1>ost-mortem examination, a large, soft mass was found in the bladder, 
oosely attached to a growth of wide base, circular in form, about three 
inches in diameter, and occapying the floor and part of the ri^ht side 
of the bladder. There was no enlargement of any of the neignboring 
glands. The microscopical appearances were those of epithelioma. In 
another case, reported by Dr. Milton Fagge." the disease was secondary 
to a perineal fistula of thirty vears' standing, and was probably due to 
irritation from catheterism. On post-mortem examination, the poste- 
rior wall of the bladder was found to be the seat of an open ulcer, 
about the size of a five-shilling piece, having an irregular, sloughy 
surface, with thick, raised, eveited edges, and with its fioor and mar- 
gins alike infiltrated with an opaque, soft, white growth. The micro- 
scope showed that this was a typical squamous epithelioma, with numer- 
ous and large '^ birds-nest aggregations. '' It is worthy of notice that the 
seat of the ulcer correspondea with the spot at which the point of the 
cathether would impinge upon the vesical wall, and the case is an 
example of the ** development of epithelioma in an organ already suffer- 
ing from the effects of chronic disease " — ^probably the direct result of 
irritation from the introduction of catheters. There were no secondary 

frowths in this case, but in another, reported at the same time, the 
isease extended to tissues outside the bladder, and to glands near the 
bifurcation of the aorta. 

From the above account of the various morbid growths to which the 
bladder is liable, it will be seen that the symptoms to which they give 
rise are mainly — pain, haemorrhage, and disturbance in various ways of 
the functions of the organ. Other affections, however, are characterized 

1 Holmes, Principlee and Practice of Suigery, 1st edit., p. 786. 
•Path. Soc. Trans., vol. xxviii., p. 163. 
» Ibid,, vol. xxviii., p. 167. 
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by similar symptomSy which^ when occurring sin^l j^ may depend upon 
a Tariety of causes. In all cases of snspectea yesical tumor^ it is neces- 
sary by examination to demonstrate the absence of other affections 
which giye rise to the aboye-mentioned symptoms. Thus, for example^ the 
patient should be carefully examined with the yiew of detecting calculus, 
stricture, prostatic hypertrophy, and disease of the kidneys; and not 
until these are proyed to be absent should the presence of a morbid 
^owth be suspected. It must be remembered that yesical tumors are 
far less common than the other affections with which they are liable 
to be confounded. 

With regard to the manner in which the symptoms appear, th^y 
may either set in suddenly, or may become gradually deyeloped. We 
can readily understand how the tumor mi^ remain indolent for a cer- 
tain time, until from its size, accidental displacement, rupture of its 
blood-yessels, etc., either haemorrhage or impediment to the escape of 
urine suddenly ensues. Obseryation confirms this, and accordingly we 
find that in a lew cases the disease manifests itself suddenly. Sometimes 
the earliest symptom is a sudden and perhaps copious discharge of blood 
from the urethra; this is soon followed by pain in the bladder and dif- 
ficulty in making water. In other cases, the disease first shows itself 
by a sudden att£^k of seyere pain, either in the region of the bladder 
or in the back and loins; in this case, also, the first symptom is soon 
followed by hasmaturia and painful micturition. 

More frequently, howeyer, in the proportion of about two to one, the 
disease is developed in a gradual manner. Pain is the first symptom; 
it is felt in or about the re^on of the bladder, and continues for an 
uncertain period, being sometimes intermittent, sometimes dull, but in 
the majonty of cases seyere and constantly progressing. After some 
time, the pain is attended by irritability of the bladder, and the urine 
soon contains more or less blood, sometimes merely streaking the urine, 
but often collected in clots or passed in considerable quantity. The 
irritability of the bladder gradually increases, and often ^ives rise to 
complete spasm of the organ. The desire to pass the nnne becomes 
more and more frequent, until the patient is tormented every half hour, 
in some cases eyery ten minutes, enjoyine no rest either dfay or night. 
The discharge of the urine is always painful, and the difficulty of mic- 
turating increases, until at last only a few drops may be passed at a 
time, tne patient undergoing the most excruciating agony from violent 
straining, and spasmodic contractions of the bladder. 

During the course of the disease, the constant dischargee of urine is 
sometimes replaced by complete retention. On examination, this may 
be found to be due to the presence of a clot or fragment of the tumor at 
the neck of the bladder, or in the urethra; or to impediment from the 
tumor, which blocks up the internal orifice of the urethra, or to the pres- 
sure of the malignant growths on the orifices of the ureters. 

The condition of tne urine varies with the nature of the tumor and 
the progress of the disease. In almost all the cases it contains more or 
less blood. Hsematuria, however, is not a characteristic symptom of 
fibrous growths, but it may occur if these become ulcerated on the surface. 
On the other hand, haematuriais the characteristic, and often the only 
symptom of villous growths. The urine, in these latter cases, is seldom 
free from blood, and is often deep red in color, owing to the quantity 
of blood present. In malignant disease, as the case progresses, the 
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m*ine contains^ in addition to blood, debris of various kinds, and is 
also highly pumleat and offensiye. 

Having thas given a general sketch of the essential symptoms of ves- 
ical tumors, it may be useful to notice each in detail, and mention some 
points which majr throw light on the nature of the complaint. 

The pain which is first felt either sets in suddenly or is gradually 
developed. It presents several varieties with respect to its seat, inten- 
sity and character. The painful sensations experienced by the patient 
are, moreover, distinguishable into two kinds; the one is more immedi- 
ately connected with the tumor itself, or its direct efFects on the adja- 
cent tissues; the other kind of pain evidently depends on the violent 
efforts of the bladder to exi)el the urine and foreign body, which act as 
constant irritants of the mucous membrane. 

The former kind of pain alone can be said to be proper to the disease; 
the latter is a symptom common to stone,- retention of urine, and many 
lesions of the urinary passages. 

The essential pain now spoken of, when it commences suddenly, is 
confined to the bladder or to the lower part of the back; in this latter 
case, it soon extends to the bladder likewise; and, in both, it is of a severe 
nature. When the disease is less suddenly or is gradually developed, 
we find the patient complaining of some uneasiness about the region of 
the bladder, or of irregular or intermittent pains in that part. In other 
cases, the pain commences about the loins or hips. It may thus con- 
tinue for several months, with alternations of severity and relief; or it 
may be very severe from the first, in the region of tne pelvis and the 
loins. The character of the pain presents nothing of a special kind. 
In the earl^ stages of the disease the patients usually refer merely to 
varieties in its intensity, and rarely, if ever, speak of it as being of the 
lancinating, darting kind. 

As the disease advances, however, and as the irritability of the bladder 
becomes increased, lancinatinff pains are occasionally experienced, or 
there may be a cutting, dartiV pain, which radiates'in Seyena direc 
tions toward the rectum, into the perineum, or along the urethra. 

It is obviously difScult to determine how far the pain, in this more 
advanced stage, depends on the tumor itself, or on the irritability of the 
bladder and secondary lesions, which the presence of the tumor may 
have determined. 

In very few cases has the peculiar pain of the glans penis, so charac- 
teristic of stone been observea. 

The seat of the pain is not generally well defined; but in some cases 
it has been referred to the neck of the bladder; in others, to the lower 
part of the back and vicinity of the rectum; while in others, again, the 
pain has been chiefly experienced above the pubes, and in the lower part 
of the abdomen. The different points from which the tumor spnngs 
will explain these varieties; and it should be observed that the bladder 
is sometimes painful to the touch, when examined with the finger 
through the rectum, or when pressure is made above the pubes. In 
{^most everj case the pain goes on gradually augmenting; but it is diffi- 
cult to estimate this increase, the essential pain being, sooner or later, 
masked by severe spasm of the bladder. 

The indications to be drawn from the presence of blood in the urine, 
and especiallv from the discharge of pure blood from the bladder, are 
sometimes oi considerable value. Persistent vesical haematuria, in the 
absence of a calculus or other cause, is the most characteristic sign of 
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the presence of a tamor. In some cases^ the mine at first is merely 
tinged with blood, the hadmaturia being accompanied by only slight 
symptoms of vesical lesion; these, howeyer, qnickly become more seyere, 

f)resent few or no remissions, and are soon attended by more copious 
Qss of blood. The early occurrence of hsematuria in these cases is not 
to be oyerlooked;*but the most significant character is its constant 
occurrence during the whole course of the disease. The quantity of 
blood discharged may greatly diminish, the urine may eyen become clear 
for a time, but the symptom recurs again and again until death super- 
venes. 

Although the blood is usually discharged with the urine, because dur- 
ing micturition the tumor is especially ei^osed to pressure or irritation, 
yet haemorrhage may occur while the patient is at rest and the bladder 
empty. Frequent and persistent oozings are characteristic rather of vil- 
lous growth than of mcJignant disease. Another sign which must be 
taken into account is the great increase of haemorrhage sometimes 
occasioned by the use of instruments during an examination of the blad- 
der. Under certain circumstances the use of the sound may be followed 
by some discharge of blood, but the haemorrhage is rarely abundant unless 
the bladder be the seat of a malignant or vascular tumor, or be in a state 
of ulceration. It has been justly observed that blood discharged with 
the urine ''may come direct from the urethra, prostate, or kidneys, as 
well as the bladder, and that an error of dia^osis, as to the seat of the 
haemorrhage, may be readily committed." The experienced practitioner 
will not often have much difficulty in determining whether the blood 
comes from the bladder or from the canal of the urethra. It is less 
easy to say whether the haemorrhage may not be renal; we must look to 
the concomitant si^s of renal disease; when the blood is derived from 
the kidney, the fluid discharged often contains the tubular casts indicative 
of disease in that organ. 

Dr. IJltzmann' has drawn attention to the occasional occurrence of 
fibrinuria as a symptom of villous disease of the bladder. A full de- 
scription of this condition will be found in the chapter on '' Haematuria." 
Fragments of tissue are sometimes passed with the urine, and by exam- 
ining these under the microscope, evidence may occasionally be obtained 
as to the nature of the case. 

The sudden retention of urine, coming on after painful micturition 
and frequent haematuria, is a sign of great value; but it can serve as a 
diagnostic sign of tumors only in those cases where an examination has 
shown that the obstacle to the evacuation of the bladder does not depend 
on calculus, enlargement of the prostate, stricture, or any of the ordi- 
nary causes of retention. 

It is unnecessary to discuss the points of similarity and difference be- 
tween calculus and tumors of the bladder, because the rational symptoms 
of the former are just as deceptive as those of the latter, perhaps even more 
so. No surgeon would, at tne present day, think of affirming the exist- 
ence of calcSus in the bladder without the presence of its positive signs, 
derived from the use of the sound. The absence, however, of these 
signs, does not entitle us to infer positively the absence of stone. The 
calculus may be in the bladder, yet out of the reach of the sound; the 
obstacles to complete examination are, however, now well understood, 
and though doubts may arise, errors of practice are seldom committed. 

> XJeber Haematuria, Wiener Elinik, Hefte iv. u. v., p. 188. 



128 THE BLADDER AND PBOSTATB QULND. 

As the rational symptoms of malignant or other morbid growths in 
the bladder tend only to suspicions, the surgeon will naturally turn to 
physical signs deriyed from an examination of the urinary organs, and 
of the tumor itself, or rather of any portions of it which may be passed 
with the urine. By careful examination we determine the absence of 
those lesions the symptoms of which are analogous to those of yesical 
tumor; by exploring the bladder in a methodical manner we can generidly 
ascertain that it contains a soft tumor; and should any portions, or eyen 
debris of this tumor haye come away with the urine, the microscope may 
enable us to ascertain whether it be of a benign or malignant nature. 

It is a remarkable circumstance that the urethra and prostate ^land 
seldom present any serious organic lesions in cases of malignant disease 
of the bladder. The mucous membrane of the bladder is also remark- 
ably free from disease, the most common change of the organ obsenred 
being some degree of hypertrophy and contraction. On examination, 
then, the surgeon will frequently discoyer that the urethra, prostate and 
neck of the bladder are free from organic disease, and this discoyery will 
considerably restrict the field of his inquiries, showing that the cause of 
the symptoms is confined to the bladder. 

This organ should now be carefully explored. In thin subjects, a 
tumor situated at the upper part of the bladder may sometimes, as in 
Professor Billroth's case, oe detected through the abdominal walls. Mor- 
bid growths, howeyer, most commonly inyolve the base of the bladder, and 
are therefore situated deeply in the pelyis, and within reach of the fin- 

fer in the rectum. For examimng the interior of the bladder, a short- 
eaked sound should be introduced. The extremity of the instrument 
may be arrested a little beyond the internal orifice of the urethra, or it 
may pass freely into the bladder. 

In the latter case, by slowly reyolying the point and making the end 
of the instrument sweep, as it were, the fundus and sides, it will rarely 
happen that the existence of a tumor is not discoyered. .Unless the mor- 
bia growth be yery large or occupy a particular position, the presence or 
absence of stone may be, at the same time, determined. The examination 
may be aided by introducing a finger into the rectum. By feeling for 
the sound, information may be deriyed as to the thickness of the coats at 
the base of the organ. By moyements of the sound itself in yarious direc- 
tions, any existing uneycnness or roughness may be detected, and like- 
wise any obstacle connected with the yesical walls. If the tumor is situated 
at the back of the bladder, the beak of the instrument will be directed 
forwards directly it enters the organ. An extremely soft tumor, such 
as a yillous growth, will not offer any appreciable resistance to the moye- 
ments of the sound. If the case be one of malignant growth, the tumor 
will usually be within reach of the finger introduced into the rectum, 
and the examination may be further aided by making pressure with the 
other hand aboyo the sym]>hysis pubis, so as to force the bladder as deeply 
as possible into the pelvis. A hard, nodulated swelling, extending faj* 
bacK so that its boundary cannot be reached by the finger, is strongly 
BUggestiye of malignant disease. Eyen if the tumor be situated in the 
upper part of the bladder, it may sometimes, as in Professor Volkmann's 
case, be detected on bimanual exploration. The existence of carcinoma- 
tous cachexia and of glandular enlargement will serye to confirm the 
diagnosis of malignancy, while the absence of these conditions, in a case 
presenting the symptems of yesical tumor, will render it probable that 
this latter is of a non-malignant kind. 
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With re^d to the OTidenoe which may be obtained from an exami- 
nation of tne urine in cases of suspected vesical tumor, the reader is 
referred to what has been already stated in the foregoing account of the 
symntoms of these growths, and also to the chapter on '^Haematuria.'^ 
Small masses of tissue may be passed with the urine, and from an exam- 
ination of these, valuable evidence may sometimes be obtained. This is 
particularly the case with regard to villous ^owths, the characteristic 
structures of which may be clearly identined under the microscope. 
With regard to malignant formations, it is generally impossible to dis- 
tin^ish any specific cell-^owths in the multitude of variously formed 
cells which are discovered in the urine. If, however, soft, small, trans- 
lucent masses are occasionally passed, and these, when examined under 
the microscope, are found to be composed of a multitude of large cells, 
each containmg several nuclei, the diagnosis of malignant tumor is 
strongly confirmed. 

A careful examination of the urine may enable us to arrive at a 
correct diagnosis in cases where many of the ordinary symptoms of 
malignant growths are absent. An instance of this kind is recorded 
by Dr. Dickinson.' HsBmaturia was, for some time, the only symp- 
tom. There was no unnatural sensation in the loins, no frequency of 
micturition, or irritability of the bladder, nor any other pain or dis- 
comfort. The urine, however, contained small, soft, buff-colored lumps, 
resembling fibrinous coagula, and these, on being placed under the 
microscope, were found to consist of an aggregation oi large spheroidal 
cells, among which were many round b^ies which had a radiating 
structure as though they were partially crystallized. These cells and 
masses evidently belonged to an orjg^anized cellular growth, apparently 
of an encephaloid character, and situated in the bladder. The blood 
was not diffused through the urine, but was passed at the end of mic- 
turition, almost pure. Other symptoms rapidly supervened and the 
patient died, and although, unfortunately, a post-mortem examination 
coulcf not be obtained, there was no doubt as to the nature of the case. 
It seldom happens that such convincing proof of the nature of the affec- 
tion is to be oDtained from a microscopical examination of the urine as 
was the case in this instance. As Dr. Dickinson remarked, tangible 
masses of vascular cell-growth are rarely expelled with the urine. In the 
case of simple villous growths, loops of blood-vessels sometimes become 
detached, and are easily recognized under the microscope. 

The following cases will serve to illustrate the symptoms and progress 
of malignant disease of the bladder. In the spring of 1848, Dr. Lankester 
was consulted by a gentleman, est. 62, of smau stature, active and temper- 
ate habits; he had, nevertheless, suffered much from dyspepsia, for 
which he had consulted medical men, and latterly had been compelled to 
attend to his diet with more than ordinary care. About twelve months 
before Dr. Lankester saw him, he was suddenly attacked, while working 
in his garden, with pain in his back, followed oy a desire to make water, 
which, when passed, ne found to be discolored witn blood. He immediately 
sought for medical assistance, but the pain in the back continued, and 
there was a fresh appearance of blood in the urine. He lost fiesh as well 
as appetite, and his nights were sleepless ; the frequency of the desire to 
pass water increased, and the pain in the back continued, extending 
thence down the thighs. Under these circumstances, it occurred to his 

1 Path. Soc. Trans., vol. xx., p. 233. 
9 
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medical attendant that stone in the bladder was the canse of his symp- 
tomSy and he was sounded more than once, but without any being found. 
When seen by Dr. Lankester he was yenr thin, with an anxious counten- 
ance, and peculiar stoop in his gait. H!e suffered much from dyspeptic 
i symptoms and seyere gastrodynia ; the bowels were habitually consti- 
pated, and never relieyed without medicine. He was restless at night, 
and obliged yery frequently to ^t up and make water ; there was seyere 
pain in tne bacK ana in the region of the bladder above the pub^ where 
pressure caused severe suffering. The urine, passed every nour or hour 
and a half^ was sometimes more colored than at others. It was acid ; 
and after standing a considerable time, thre^ down a deposit^ which, 
under the microscope, presented lithate of ammonia and organic shreds, 
apparently of mucus and flbrine. Biood-corpuscles and pus-globules 
could also be detected. On applying heat and nitric acid, albumen was 
precipitated. After a variety oi treatment, he consulted an eminent 
surgeon, who passed a catheter, and endeavored to inject the bladder. 
The operation was attended with great pain, and followed by an increased 
amount of blood in the urine. It was found impossible to get the fluid 
to pass into the bladder, although the catheter was fairly beyond all pos- 
sibility of prostatic obstruction. After a few months, he again came 
under the care of Dr. Lankester. He was greatly emaciated ; the pain 
in the back and region of the bladder was constant and intense ; the 
urine was passed more frequently than ever, being sometimes clear, some- 
times mixed with blood. On standing for a snort time, it deposited a 
thick sediment, which consisted of litnates, mixed with amorphous or- 

fanic matter. The use of morphia afforded some relief ; but the patient 
ecame gradually weaker, and sank in the month of January in tne fol- 
lowing year. Upon examination, the lungs and liver were found healthy; 
the heart of natural size, with slight deposits upon the mitral and semi- 
lunar valves. Both kidneys were enlarged, the left much more so than the 
right ; the capsule was easily separated from the mass of the kidney; the 
tissue was soft and easily broken down, but there was no conversion of 
tissue. The pelvis contained some puriform fluid, which waa traceable 
down the ureter. The right kidney was the smaller ; its pelvis was hi^ly 
injected, and parts of its surface presented gi*anular degeneration. The 
bladder was empty, and when grasped from the outside, the coats were 
flrm ; while, on opening it through the urethra, a loose organized mass 
of yellowish color was K»und free within it. Attached to a point near 
the neck of the bladder, was a granulated mass highly injected, present- 
ing portions of a red color passing into white. It was easily broken 
down with the knife, and pelded to slight pressure. Higher up the 
bladder, and on one side of the fundus, another tumor presented it- 
self of larger size, but having the same character as that below. The 
mass that was loose had evidently been separated from one of the por- 
tions still in connection with the bladder. The coats of the blaader 
were very much thickened ; the prostate was considerably enlarged, and 
on cutting into it, several points presented themselves, in wmch was 
found matter of precisely similar character to that of which the growth 
in the bladder was composed. The spleen, stomach, pancreas, and ab- 
sorbent dands of the abdomen, both in the mesentery and along the 
course of great blood-vessels, were examined, but they presented no trace 
of malignant disease. 

About the same time the following case came under Mr. Conlson's 
care. T. S. B., set. 60, stout, and of a gouty habit, in May, 1848, passed 
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bloody nrine for the first time, having previously had no other symptom 
than severe pain in the back. He contmaed to pass blood in the urine 
for five or six months, at first without pain^ but afterwards with intense 
suffering. The blood at the commencement was fluid and diffused in 
the urine, but after a short time coagula were passed, and the passing of 
these occasioned great pain. At the end of six months the appearance 
of the blood almost entirely ceased, but symptoms of chronic inflammation 
of the bladder came on. There was frequent desire to pass urine ; great 

{)ain or scalding at the time of passing it, and afterwards the urine was 
oadcd with stringy mucus. Some of the symptoms being those common 
to stone, he was sounded three or four times, but no calculus could ever 
be detected. The sound could scarcelv be moved at all in the bladder, 
its motion being evidently impeded by some morbid growth, and the 
sounding was always attended by severe suffering. On one occasion, 
while the sound was being moved about, a portion of the morbid growth 
was detached and subsequently came away. On examination structures 
resembling cancer-elements were detected, and the diagnosis of malignant 
disease of the bladder was accordingly formed. His local svmptoms in- 
creased in intensity ; his strength and appetite began to fail him, and in 
the following May he died. A constant dribbling of the urine was the 
only symptom in the case for the last two or three weeks prior to his 
death. On examination of the body, the bladder was found occupying 
the greater part of the pelvis, and fixed in its position by morbid aahe- 
sions, which extended on all sides, and were very indurated. On passing 
the hand between the bladder and rectum, the glands along the course 
of the right ureter were found diseased. The righ't kidney itself 
was more than double its normal size, the other was only slightly en- 
larged. Both on section presented a clear surface, of an ashy gray 
appearance, the natural structure was obscured, and more or less de- 
stroyed by infiltration of disease. Towards that portion where the blad- 
der IS usually uncovered bv the peritoneum, the part seemed much softer 
and readily gave way. The interior of the bladder was filled to a great 
extent by a morbid growth of a cancerous character, which seemed to 
talvc its origin from the mucous coat, and was much larger towards the 
neck. The mass bore a strong resemblance to the cauliflower excres- 
cence of the uterus. In some parts, the submucous tissue and mus- 
cular coats were completely absorbed, in other parts they were not much 
affected. 

T 
years 
IIos_ 

uneasiness while passing his urine as long as he could remember; but 
that it was during the last two months only that he suffered great 
distress, under which his general health had begun to give way. On 
admission he complained of great pain along the urethra and at the 
end of the penis, especially after making water, and also of great un* 
easiness in the lower part of the abdomen ; the urine, which he was 
obliged to void frecruently, was always bloody, and contained crystals 
of the triple phospnate, but no cancer-elements. The presence of a 
calculus was readily detected by the sound. The man's countenance 
was pale, and expressive of great suffering. The lateral operation was 
performed, and two calculi were extracted, but not without some diffi- 
culty, for one was on the right side of the bladder, in a sulcus formed by 
the tumor. There was a good deal of venous haemorrhage during the 
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operation, which tlie patient anrvived only three days. The bladder was 
found to be adherent to the surronnding Btractures, and its cavity waa 
occupied by a medullary tnmor, which yielded a soft brain-like sab- 
stance on pressnrc, and exhibited, under the microscope, the elementa of 
a canceroua growth. 

J. C, 22 years of a^, applied, on the Idth of November, 1853, at St. 
George's Hospital, on account of some difficulty in making water, at- 
tended by incontinence of urine and htematoria. He stated that about 
a month previously he had fallen off a ladder, and struck himself, while 
falling, on the right side of the chest Some three days after the acci- 
dent he noticed, for the first time, blood in his nrine. He then began 
to suffer from difficulty in making water, and he was suffering mnoh on 
admission from inability to empty his bladder. The urine was- dribbling 
away from the urethra, mixed with blood. The complexion was sallow 
and unhealthy, and the expression was indicative of much distress. 



Fia. 8.— Showing Bladder with HeduUaiyTumoE and two CUculL 

A small-sized silver catheter was passed by Mr. Pollock ; there was 
no obstruction to its passage into the bladder, and only a small quantity 
of blood escaped through it. A small-sized gum catheter was then 
pushed far into the bladder. As it entered, a small quantity of blood 
and Goagulum escaped ; but on its further introduction clear urine came 
away ; and after the bladder was emptied of water, blood again escaped 
through the inetrnment. 

On examination per rectum, the bladder felt large and elastic ; and 
it was inferred that tnia effect was produced by some diseased condition 
of its walls or by some growth in its cavity. 

The discharge of bloody urine contmued; the fluid evacuated be- 
came by degrees more offensive, alkaline, and purulent. Under the 
microscope, numerous hlood-corpuecles, a copious deposit of crystals of 
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the triple phosphate^ and a large number of nucleated cells, were seen. 
These latter consisted of separate cells, with a delicate iuyesting mem- 
brane, granular contents, and a lar^e, highly granular nucleus. There 
were also small masses, which probably consisted of similar cells massed 
together, as their outline showed a similar granular arrangement. The 
patient sank gradually, and died eleven days after his admission. 

The kidneys were enlarged, but not diseased. The pelyis and ureters on 
both sides were ^eatly dilated. The bladder was half filled by a fungoid 
growth, attached to the lower portion of its posterior wall, ana contained 
some offensiye urine, mixed with pus and blood. The mass of the tumor 
consisted of several independent growths attached to the walls of the 
bladder by separate pedicles ; it had grown out into large flocculent tufts, 
shreddy at their surface, and very vascular in their structure. The sur- 
faces 01 the masses were ulcerated. It was difficult to determine whether 
the original disease commenced in the mucous or sub-mucous tissues.' 

In another case, under Mr. Goulson's care, the patient's symptoms 
were supposed to be due to the presence of a stone. He had suffered for 
a considerable time from pain in the region of the bladder, and frequent 
desire to pass the urine, which was freauently bloody and mixed with 
mucus, various remedies were employed, and with some relief, for at 
the end of six months the pain in the bladder was greatly mitigated and 
the hemorrhage from the bladder much diminished. The patient, how- 
ever, remained in a debilitated state from the frequent loss of blood 
which he had formerly experienced. 

The symptoms latterly complained of seemed referable to the urethra 
rather than the bladder. The urine still contained mucus, and was 
occasionally tinged with blood. The discharge of urine was painful, but 
the patient referred his sufferings, chiefly to the urethra, along the whole 
course of which he experienced mtoleraole pain while making water. It 
was most violent when the urine first flowed, and then gr^ually sub- 
sided, until the bladder was emptied, when nothing was felt except an 
aching sensation along the whole course of the urethra, which, however, 
soon passed off. The desire to pass water was experienced every hour ; 
it was excited by standing or walking ; the pain, also, was increased by 
exercise ; but was much ^leviated when the patient had remained for 
two or three hours in bed in a particular position on his back. 

It was now thought that ulceration existed in the mucous membrane 
of the urethra. Balsam of copaiba produced irritation and hemorrhage ; 
various kinds of injections were tned, some with relief, others with no 
result. The muriate of moiphia, in half-^ain doses, alleviated suffer- 
ing, but produced no other effect. The patient sank in about a fortnight 
after coming under observation. 

On examination of the body, the bladder was found to be somewhat 
contracted, and the muscular fibres irregularly thickened. Attached to 
the fundus was a tumor, about the size of a small orange. It was rather 
firm at the base, vascular, and of a cauliflower appearance in the body ; 
the color of the tumor was whitish, interspersed with dark purple spots ; 
its surface was covered with a soft, sandy deposit, consisting chiefly of 
the phosphate of lime and triple phosphate. The deposit was very fri- 
able, being easily crushed between the fingers ; and it should be remarked 
that the urine occasionally contained a similar deposit during life. 

At the right side of the bladder, and extending as far as its neck, 

> Transactions of Path. Society, vol. vi., p. 258. 
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was another tumor, of similar stmcture bat smaller in size : this was so 
situated that it must haye occasionally blocked up the internal orifice of the 
urethra. The rest of the lining membrane of the bladder was dotted 
here and there with small, hara, reddish tubercles, between which the 
membrane itself appeared pale and flabby. The ureters were greatly 
dilated. The prostate was healthy, but a thin membranous band ex- 
tended across the membranous portion of the urethra, and obstructed 
the passage. About three inches behind the glans penis the urethra pre- 
sented a lew points of ulceration ; it was otherwise healthy. 

The kidneys were much enlarged, and softer than natural. Their 
external surface was coyered with eloyated tubercles, ahout the size of 
hazel-nuts, which broke down under slight pressure. The internal 
structure of the kidneys was completely disorganized, and interspersed 
with small abscesses filled with pus and oil-globules. There was no 
calculus either in the kidneys or in the bladder. 

With regard to non-malignant growths, the symptoms are nearly, if 
not entirely, the same as those of malignant tumor, but they are ususJly 
less seyere. Copious loss of blood, howeyer, except in the case of yillous 
growths, more rarely attends the benign disease ; irritation is more apt 
to extend along the urethra, and the progress of the disease is much 
slower in cases of fibrous or fibro-cellular polypi, etc., than when the 
bladder is the seat of encephaloid or epithelial cancer. Both the benim 
and malignant lesions are equally attended by pain in the region of tne 
bladder, constant and painful micturition, ana occasional retention of 
urine. But as the non-mali^ant tumors are much more frequently 
seated about the neck of the bladder than the cancerous, the pain ana 
irritation which they excite are more often felt about that part, and re- 
tention of urine is a more frequent symptom. In many oi these cases, 
also, hematuria is absent, or the urine is only slightly and from time to 
time tinged with blood. 

An examination with the sound will sometimes enable the surgeon to 
detect a pedunculated tumor about the neck of the bladder, but a more 
complete diagnosis is generally impossible. The absence of haematuria, 
and of structures resembling cancer-cells, will assist in confirming an 
ojpinion that the tumor is of a non-malignant character. Examination 
through the rectum or yagina, as the case may be, may reyeal the exist- 
ence of a tumor, if this latter be of a large size and firm consistence. 
It has been mentioned in a preyious page, that females are more liable 
than males to suffer from tumors of the bladder, and in the former sex, 
owing to the shortness and dilatability of the urethra, the diagnosis of 
these affections is often easy and their treatment simple and emcacious. 
We are mainly indebted to the late Prof. Simon, of Heidelberg, for 
showing how easily the internal surface of the female bladder may be 
explored with the finger, and how tumors may be remoyed therefrom. 
He has giyen a minute account of the yarious methods he employed for 
these purposes in one of Volkmann's series of clinical lectures.' We 
haye already referred to this essay in the chapter on the yarious modes 
of examining the bladder. Examination with the finger will enable us 
to discoyer tne position, size, consistence, mobility or the reyerse of the 
tumor, and to come to a determination as to the possibility of successful 
operatiye interference. Simon also suggests tnat a fragment of the 
tumor should be scraped off with a sharp-edged spoon and submitted to 
microscopical examination. 

1 Volkinami's Saznmlung Klinischer VortF&ge, No. 88. 
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The fijmptomfl of tubercular ulcer of the bladder are not well marked; 
they resemble those of chronic ulceration in general, and often simulate 
the effects of vesical calculus. In some cases on record the symptoms 
connected with the bladder were so slight as to have escaped notice 
during life. In these instances the ulcers were few, and of hmited ex- 
tent, while the kidneys, prostate, and seyeral other organs were the seat 
of extensiye tubeircular aisease. 

The ordinary symptoms which attend the disease are pain about the 
neck of the bladder, with frequent and painful micturition ; the urine 
at first contains mucus, then becomes albuminous, purulent, and is often 
tinsed with blood as the diseases advances ; it is alkaline in some cases, 
acid in others. These symptoms, either masked by, or complicated with, 
symptoms of diseased kidney and of tubercular affections in other parts, 
graduskily increase until the patient sinks in a state of hectic, or is cat 
off by some intercurrent malady. 

There are no particular signs by which tubercular ulcer of the blad- 
der can be made out with any degree of certainty. In the diagnosis of 
malignant affections we sometimes derive great assistance from the sen* 
eral aspect of the patient, but in suspected tuberculous disease deduc- 
tions of alike kind!^ cannot be drawn without a great danger of error. 
The disease occurs almost invariably in youn^ suojects. In suspicious 
cases we should search for evidence of coinciaent tubercular disease of 
other parts, as of the kidneys and testicles, and of the prostate in adults. 
The appearance of elastic fibres in the urine is probably indica4;ive of 
tuberculous ulceration. 

With regard to the treatment of non-malignant tumors occurring in 
the male subject, such ^owths are for the most part beyond the reach 
of surgical efforts. We have to confine ourselves to alleviating the 
prominent symptoms, such as hemorrhage, painful and frequent mictu- 
rition, and retention of urine. 

Haemorrhage is the predominant symptom of villous formations, and 
it may, as we have seen, lead to the death of the patient. ^ It rarely 
occurs in connection wiUi fibrous growths. When present, it may be 
combated by injections into the bidder, or by administration of reme- 
dies by the mouth. As a matter of course, all instruments should be 
used with the greatest gentleness, any roughness of manipulation will 
inevitably increase the mischief. As an injection, a weak solution of 
nitrate of silver (half a grain to the ounce) will probablj^ be found the 
most efScacious for checidnff the haemorrhage and allaying irritation. 
Oontinuous rest in bed and the avoidance of all excitement are also indi- 
cated. Sir H. Thompson recommends a weak solution of the tincture 
of the perchloride of iron (a drachm to four ounces) as an injection, 
with which he succeeded in arrestiufi^ hsemorrhaffe when all other reme- 
dies failed. He also speaks favorably of an icea infusion of matico for 
the same purpose. Solutions of alum, acetate of lead, gallic acid may 
also be tried. Bladders of iced water applied to the hypogastrium and 
perineum, and the introduction of a plug of ice into the rectum, as 
recommended by Dr. Gross, will also aid in checking; the haemorrhage. 
As internal astringents we may give the tincture of the perchloride of 
iron, solutions of alum or infusion of matico. Dr. Gross sp^iiks highly 
of a combination of turpentine and dilute sulphuric acid, ten drops of 
each, with five ^ains of gallic acid, administered every few hours. ^ The 
various preparations of opium may be added to any of these remedies. 

For the relief of painful and frequent micturition, anodynes are 
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especially indicated. Opium, or some of its preparations, may be giren 
internally or in the form of a suppository. Belladonna in the latter 
form often gives much relief. These and similar remedies should be 
administered freely. Should retention occur, recourse must be had to 
the catheter, which must be used with all gentleness. 

The attempts which have from time to time been made to remoye 
morbid growths from the male bladder deserve a passing notice. Mr. 
Orosse's case has been already alluded to. Mercier, Giviale, and others 
have devised instruments for removing pedunculated growths through 
the urethra, but the dangers of such an operation are such as to pro- 
hibit its performance. U ncontrollable and fatal hemorrhage, or lacera- 
tion of tne coats of the bladder, are results which might easily ensue, 
and although Giviale^ has reported more than one successful case, few 
surgeons have followed his example. Such tumors occurring in the 
female bladder are, as we shall see presently, much more amenable to 
treatment of this nature. 

Attempts have also been made to remove tumors from the bladder in 
another manner, namely, by cutting into the organ and exposing and 
removing the morbid growth. Bil&oth's ' case has been abready aUuded 
to. 

In connection with operations of this kind. Listen's ' case may also 
be mentioned. He opened the bladder above the pubes, and removed a 
fibrinous cast which nlled up the cavity of the organ, and caused com- 
plete retention. Nussbaum^ also, in excising portions of a cancerous 
rectum, has repeatedly removed fragments the size of half-a-crown from 
the walls of the bladder which had become involved in the disease. The 
operations produced great relief to the patients, and in no instance were 
followed by fistulous communications. 

Tumors of the female bladder are much easier of diagnosis and much 
more accessible to operative treatment. Several instances of successful 
removal have been placed on record. An operation is, of course, more 
likely to be successful when the growth is of the polypoid kind. In 
such a case, the nature of the tumor having been previously ascertained, 
the patient is to be placed under the infiuence of chloroform, and the 
index finger of the left hand introduced through the urethra into the 
bladder. A long slender pair of forceps is then passed along the fiuger, 
by which it is guided to the peduncle of the tumor. By gentle twisting 
or dragging movements the tumor may then be removed from its attach- 
ments, and withdrawn through the urethra. Should such an operation 
be likely to cause much hemorrhage, the wire of an ^craseur may be 
passed round the peduncle,* or the galvanic cautery may be used, for the 
same purpose. If the tumor is very large, it may be broken up by the 
finger, or forceps introduced through a speculum in the urethra. A 
sharp-edged spoon may be used for the same purpose. Schatz (quoted 
by W inckel) treated a case by incising the uretnra and dragging the tu- 
mor downwards by means oi threads passed through its rase. It was 
then divided and subsequently removed. 

^ Civiale, Traits Pratique but lea Maladies des Organes Q^nito-UrinaireB. T. 
iii., p. 161 et seq. 

* Lan^enbeck's Archiv, xviii., 411. 

' Medical Times and (Gazette, August, 1863. 

^ Quoted by Podraski, Yon Pitha u. Billxnth^s Handbnch d. alL und spec 
Ghir., Band iii., Abth. ii., Lief, viii., s. 79. 

» Braxton Hicks, Lancet, 1868, vol. i.. May 80th. 
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Non-peduncnlated growths can be only partially removed, but por- 
tions of them may be scraped away with the sharp-edged spoon as de- 
vised by Simon. The hemorrhage caused by such an operation is rarely 
considerable, as the vessels are torn and twisted. If, however, there l>e 
mnch bleeding, it may be arrested by injections of cold water or of in- 
fusion of matico, or by the application of the tincture of the perchloride 
of iron. In cases where the tumors or excrescences are situated in the 
upper part of the bladder, and are therefore only partially accessible to 
the finger introduced through the urethra, Simon recommended a T- 
shaped incision through the vesico-vaginal septum. The wall of the 
blaader is then to be drawn down and the tumor removed with the knife 
or scissors. The actual cautery may, if necessary, be used to check 
hemorrhf^e, and after the raw surface left by the removal of the tumor 
has healed, the opening in the septum may be treated as a fistula. 

The treatment of malignant disease of the bladder is altogether pal- 
liative. The pain, irritability, and spasm are best relieved by full doses 
of morphia, pushed to narcotism if necessary. Haemorrhage may be 
checked by various astringent injections, such as weak s^utions of 
nitrate of silveri and of perchloride of iron, or by the local application 
of cold. 
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OHAPTEE XII. 

FI8TUL2 OF THE BLADDER. 

It has been shown, in a preyious chapter, that laceration or rapture 
of the bladder is an exceedingly dangerous accident. The danger, how- 
ever does not arise so much from uie injury inflicted on the bladder 
itself as from the inflammation produced by the eztravasated urine, and 
hence we find that, whenever the urine has a free outlet through any of 
the natural channels, the patient generally recovers, but a fistulous open- 
ing or passage often remains. 

Affections of this latter kind do not appear to have been recognized 
by the earlier writers on medicine, and it is not until the commencement 
of the seventeenth century that we find any allusion made to them. A 
Spanish surgeon, Ludovicus Mercatus, in a book published in 1605, 
appears to have been the first to describe urinary fistnlsB as occurring in 
women. He also indicated the various means by which they might be 
cured, and recommended that the^ callous edges should be removed, 
either by the application of cauterants or by a cutting operation ; but 
the subsequent approximation of the margins bv means of sutures did 
not form any part of his plans. This latter method was first proposed 
by a Dutch surs;eon, Hendrik van Boonhuyzen, in 1663, but it does not 
appear that he himself ever adopted his own proposal. The affections 
in question, however, soon became fully recognizea, and accordingly we 
fina them alluded to by numerous writers on surgery, and diseases of 
women.' Gominff nearer to our own times, Desault and Dupuytren may 
be mentioned as having published several cases successfully treated by 
cauterization. 

According to Dr. Winckel, a new era in the operative treatment of 
these affections was inaugurated by Jobert de Lamballe in 1834. His 
method consisted in paring the edges of the fistula and bringing them 
together by means of suture. In the previous year, however, the same 
plan had been carried out by Mr. Oossett, surgeon to Kewgate, for the 
cure of a fistula the result of vadnal lithotomy.* The success of the 
operation having been established, it was speedily adopted by surgeons 
in various countries, and numerous improvements and modifications were 
suggested and carried out by J)r. Simon of Heidelberg, who had been 
one of M. Jobert de Lamballe's assistants, Drs. Sims and Bozeman, of 
New York, and Mr. Baker Brown, of London. Quite recently Mr. Law- 
son Tait, of Birmingham, has shown that cases hitherto deemed incur- 
able, on account of tne extent of the lesion, may be satisfactorily dealt 
with by adopting certain modifications of the orainary operation. 

> For a r6sum6 of the history of vesical fistulas, and a copious list of authors 
who have written on the subject, see Winckel, Handbuch der Frauenkrankhei- 
ten, ix. Abs., s. 100. 

s Lancet, November 29th, 1884. 
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Vesical fistnlsB ore of yarious kinds, according to the organ with 
which the abnormal communication is established. In the most common 
kind, yesioo-yaginal fistula, the bladder communicates directly with the 
yagina through an aperture in the septum. The aperture may also be 
higher up, between the bladder and uterus, constituting utero-yesical 
fistula, wnile in a third form the urethra and neck of the bladder open 
directly into the lower part of the anterior wall of the yagina. It 
occasionally happens that the urethra alone is implicated, while in another 
yariety, a communication is established between the ureter on one side 
and the vagina. Secto-yesical fistula has also been obseryed in female 
as well as in male patients, and it occasionally happens that the bladder 
communicates with some portion of the small intestine. That form of 
fistula caused by a peryious urachus has been described in a former 
chapter. Two or more of these fistulad have been known to co-exist. 
Thus the bladder may communicate both with the yagina and the uterus, 
and a yesico- vaginal fistula may be complicated by an opening of the 
same kind established between the yagina and uretlira. 

With regard to the causation of these affections, the majority are due 
to ulceration occurring in the course of malignant disease of the genital 
organs, but such cases are rarely amenable to any form of treatment. 
Those cases, on the other hand, for the relief of which much may be 
accomplished by operatiye interference may, with reference to tneir 
causation, be diyided into two classes, according as they are or are not 
connected with the puerperal state.' The larger of these two classes is 
composed of the puerperal fistula, and these ag[ain may be of spontaneous 
ori^n, or may be occasioned by yarious operatiye manipulations. 

ruerperal fistulsa of spontaneous origin may be caused by laceration 
of the yesico-yaginal septum during the passage of the head of the child, 
especially if the bladder be distended ; by injury to the same part during 
labor in cases of exostosis of the pelyic bones ; or in cases where a cal- 
culus is present in the bladder. In these instances the laceration is 
immediately produced. In other cases, where the pelyis is contracted, 
the yitality of a portion of the septum may be destroyed by pressure ; a 
slough is formed, the separation of which produces a communication 
between the bladder and yagina. When the pelvis is small, such injuries 
are more likely to occur in face presentations, as the yesico-yagitial septum 
is then compressed between the sharp edges of the child's inferior maxilla 
and the anterior bony walls of the pelvis. It was at one time believed 
that the majority of puerperal fistuUs were caused by operative interfe- 
rence on the part of the practitioner, the forceps being the instrument 
with which the mischief was alleged to be accomplished. On the other 
hand, it is asserted that in many instances the occurrence of the lesion 
might have been averted had an early recourse been had to instruments. 
Dr. Winckel, in commenting upon these discordant opinions, cites some 
statistics collected by Dr. Bouque of Ghent. Out of ^04 cases of urinary 
fistulsd, occurring in women, 118 were due to puerperal causes, and of 
these, 65 (55 per cent) had^ arisen after labors in which instruments 
had been used. It is wortliy of notice that those fistulas which occur 
spontaneously during labor are generally situated in the upper part of 
the yagina, and involve a portion of the uterus as weU as the vaginal 
wdls. 

' This classification has been adopted by Winckel in his Handbuch der Frauen- 
krankheiten, a work from which much assistance has been derived in the revision 
of this chapter. 
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In a second class, of pnerperal fistulsB, the lesion has followed confine- 
ments in which instmments have been nsed for delivery. In Dr. 
Bouqu6's cases^ above alluded to^ the forceps was used in 37 cases, the 
lever in 7, and the blnnt hook in 3, while ta;ming was had recourse to 
5 times and craniotomy 12 times. The violent use of the forceps may 
produce direct laceration, or may cause such an amount of pressure that 
a slough forms, which on separating leaves a fistula. Injuries produced 
in this manner are usually situated m the lower part of the anterior wall 
of the vagina. The sharp fragments of bone after craniotomy may, unless 
due care be taken, cause considerable laceration of the vesico-vaginal 
septum, while in delivery by turning, the same parts may be so com- 
pressed as to lose vitalitv> and to be partially destroyed by sloughing and 
ulceration. Dieffenbach has reported a case in which the point of a 
catheter was thrust through the yesico- vaginal septum and produced a 
fistula. Of 14 instances of which the details are given by Dr. Winckel, 
only in 1 case instruments had not been used, in 2 cases the lesion was 
not attributable to the operative manipulations, in 3 it was probable that 
it had been thus caused, while in 8 such a causation seemed almost cer- 
tain. 

PistulflB of non-puerperal origin may either be due to injury, or may 
arise spontaneously in tne course of disease. The rous^h use of a sound 
or lithotrite, foreign bodies in the bladder, falls upon snarp-pointed sub- 
stances, have been known to cause the lesions in question. A fistula 
sometimes remains after vaginal lithotomy, and the bladder has been tAso 
injured in operations for relieving an impervious vagina. The lon^- 
continued use of a pessary has been known to cause ulceration and fistula 
of the vesico-vaginal septum. Similar fistulsa of spontaneous origin are 
sometimes due to cancerous disease of the uterus and vagina. Tubercu- 
lous or syphilitic disease rarely, if ever, leads to destruction of the 
vesico-vaginal septum. Stone in the bladder, chronic ulcerative disease, 
as well as malignant affections of that organ, are occasional but rare 
causes of fistula. 

It is not surprising that the anatomical condition of the abnormal 
opening should vary greatly in different cases, when we reflect on the 
various causes by which the accident may be produced. Thus, laceration 
from instruments, or sloughing from pressure, may destroy the soft parts 
at any point and to almost any extent, between the meatus urinarius and 
the upper extremity of the vagina. XJrethro- vaginal fistulse are usually 
mere openings, roundish in form and of variable size, and are generally 
situated about the middle of the lower wall of the canal. Yesico-vaginal 
fistulas have usually a somewhat lateral situation with regard to the 
median line. When due to laceration from instruments they generally 
occur in the lower third of the vagina, but when of spontaneous origin, 
in women with narrow pelves, their most frequent seat is near the upper 
part of the vaginal canal. It is doubtful whether they are more frequent 
on one side than on the other. They vary very much m form and extent ; 
they may be round, oval, crescentic or irregular. The destruction of the 
soft parts may be so extensive that the fistulous opening will admit 
several fingers, while in other cases it can be felt only as a slight depres- 
sion. The form and size of the opening will depena upon the causes by 
which it has been produced, on the efforts which have been made to 
close it, and likewise upon the healing powers of nature. Nothing cer- 
tain can be/iffirmed with regard to the direction which the fistulous com- 
munication may take ; it is often transverse, or it may run longitudinally 
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toward the peck of the uterus, which may participate in the laceration. 
In other cases it presents various degrees of obliquity. 

The appearance of the fistulous opening will vary according as it has 
. been produced b^ laceration or sloughing ; and likewise according to the 
time at which it is examined, whether at a short or remote period after 
the accident. The practical point to notice, however, is the condition 
of the edges and of the tissues in the immediate vicinity. In old cases, 
and especially when the affection has been produced by sloughing, the 
edges are frequently callous or turned inwardjs towards the bladder, and 
the induration extends some way into the surrounding tissues. 

When the fistula has been caused by direct injurv, the edges generallv 
exhibit a considerable amount of vitality, the lips of the wound are thick 
and tumid, the^ granulations vigorous, and the surrounding tissue 
appears succulent and reddish. When the fistula is adherent by a por- 
tion of its margin to the adjacent bone, the edges are apt to become 
much attenuated, a result which also occurs as a consequence of cicatri- 
cial contraction. 

Fistulous openings between the vagina and ureters are of rare occur- 
rence, and are generally situated laterally and at the upper part of the 
former passage. Thev are roundish in form and small in size. In a case 
recorded by Freund, the terminal end of both ureters had been destroyed. 
The opening, elliptical in shape and situated in the median line, was 
distant two centimeters from the meatus urinarius, and in its walls were 
seen two apertures into which a probe could be passed. 

The uterus may also communicate with the bladder by a fistulous 
opening between the two organs, or a vesico-va^nal fistula may extend 
upwards and involve the neck of the womb. These fistulse, as well as 
those between the bladder and various portions of the intestine, are ex- 
tremely rare, and are of course generally beyond the range of surgical 
interference. 

When the fistula has existed for any length of time, various changes 
occur in the bladder and adjacent parts. The former, no longer serving 
as a receptacle for the urine, diminishes in size, its walls remain in con- 
tact with each other, and the anterior wall often protrudes through the 
fistulous opening. Catarrh of the mucous membrane, thickening of the 
muscular coat, adhesions of the peritoneal covering to neigaboring 
organs, are also frequent consequences. Obliteration of the urethra 
sometimes occurs, and even if the tube remains pervious, its calibre be- 
comes much diminished in course of time. The external parts of the 
genital organs are constantly moist and sore, and may become eroded or 
even ulcerated. In consequence of cicatricial contraction the vagina 
may undergo various changes in shape ; firm bands sometimes extend 
across it in various directions, and complete atresia may be produced by 
adhesions between the anterior and posterior wall above the fistula. 
Stony concretions sometimes form in the bladder, or in diverticuli from 
the vagina. 

The single and characteristic symptom of a vesico-vaginal fistula is the 
escape of urine through the vagina. This occurs as soon as the commu- 
nication is established — after laceration, immediately ; after sloughing, 
in a few days, as soon as the slouch has separated. In the former case, 
however, the occurrence of the injury may not have been suspected at 
the time of its infliction, and several days may elapse before the real 
nature of the case is ascertained. This may be the case, for instance, 
when the vesico-vaginal septum has been lacerated during an instrumen- 
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tal labor. The constant escape of fluid haying a urinous odor, and 
the absence of any desire to pass urine will, howejer, sufficiently indicate 
the nature of the case. When the accident results from sloughing the 
symptoms are later in their appearance, and are preceded by pain and 
difficulty in passing water. Alter the slough has separated tnese latter 
symptoms will suoside, and give place to a constant escape of urine. 
The possession of any capacity of retaining a portion of urine in the 
bladder, and of discharging it yoluntarily, will depend upon the size and 
position of the fistula. The inconyenience resulting from incontinence 
of urine, and the troublesome excoriations produced in the neighboring 
parts are the chief effects of the accident; but they are sufficient to 
render life yery miserable. The patients are usually sterile, but in some 
cases seyeral children haye been bom after the establishment of the 
fistula, the size of which is usually increased by the act of deliyeiy. As 
might be expected, the general health of the patient suffers in a yariety 
of ways. Dr. WinckeP alludes to obstinate constipation as a common 
and prominent symptom. In most cases the urinary secretion is in- 
creased in quantity, though not to any great extent. 

The diagnosis of yesico-yaginal fistula is, as a general rule, easily 
effected, but it is important that the situation, size, and other conditions 
of the fistulous opening should be carefully explored with the finder, 
catheter and speculum. In cases where the opening is the third of an 
inch or more in size, and is situated in the anterior wall of the yagina, 
its existence may usually be determined by passing a catheter into the 
bladder and a finger into the yagina. The point of the catheter is then 
cautiously passed through the opening and felt by the finder. When the 
fistula is lateral and small, there may be much more difficulty in dis* 
coyering it. In order to examine the parts, the patient should be })laced 
on her back, with the pelyis eleyated. A Sims' speculum is then intro- 
duced, and the labia are kept apart by the fingers or spatulas. The orifice 
of the uterus is then plugged by means of a piece of soft wadding, and 
the walla of the yadna are carefully dried. Some colored fluid is in- 
jected into the bladder, and, should it escape into the yagina, the point 
where this occurs is carefully determined and examined. Should there 
be no escape of fluid, the supposition of the existence of a yesico-yaginal 
fistula will be negatiyed. The plug should now be withdrawn from the 
OS uteri, and if fluid immediately escapes, a utero-yesical fistula may be 
inferred to exist. I^he ceryix must then be gradually dilated, and the 
uterus further examined. If there be no doubt as to the passage of urine 
into the yagina, but if the colored fluid injected into the bladder escape 
neither into yagina nor from the os uteri, the probability will be that an 
opening exists between the ureter and the yagina or the ureter and 
uterus. This question must be determined by ascertaining whether the 
yagina remains dry when the os ilteri is occluded by means of a plu^. 
Should this be the case, an attempt should be made to catch the fluid 
which escapes from the os uteri. If the diagnosis still remain uncertain, 
the urethra may be dilated and the interior of the bladder examined with 
the forefinger. In all cases the examination should be as complete as 
possible ; special attention should be paid to the condition of the edges 
of the fistula, and great care should also bo taken to discoyer the position 
in which the opening can be best exposed. In some cases the examina- 
tion will be facilitated by placing the patient on her elbows and knees, 
or by causing her to lie on her side. 

'Loc. cit., p. 118. 
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The prognoeis of Tesico-vaginal fistula raries according to the extent, 
position, and other circumstances connected with the affection. The 
prospects of a care hare been mnch increased in recent times, owing to 
the yarions imiNroyements which haye been effected in the methods of 
operating. Bather more than twenty years ago it was stated on good 
authority, that, ''out of the whole of the cases treated in the London 
hospitals during the last three years, complete closure of the fistula was 
obtained in two only ; in all the rest, howeyer, more or less benefit was 
obtained, and in not a few the patient was, to a yery ^eat extent, re- 
lieyed from her distressing symptoms.''* Much more &yorable results, 
howeyer, are now obtained, and during the last few years Mr. Lawson 
Tait has proyed that even the most severe cases are not beyond the reach 
of surgical skill and ingenuity. A few instances of spontaneous closure 
of the fistula haye been reported. Bouqu6, quoted by Winckel, has col- 
lected sixty instances of this kind, and Dr. W inckel has himself met with 
seyeral cases. The occurrence of a spontaneous cure is, however, yery 
rare, and can be expected only when the fistula is very small and dl the 
circumstances fayorable for healing. With regard to the results of 
operations, Bouqui's statistics show that about 72 per cent of the cases 
are recorded as cured, while in rather more than 4 per cent the operation 
has terminated fatally, the causes of death being peritonitis, pyelitis, or 
pyBBmia, the result of suppuration of the pelvic connective tissue. In 
cases where the operation succeeds the relief to the patient is immense. 
The general health speedily undergoes improyement, and the bladder 
gradually regains its function as a reservoir. The patient may become 
pregnant, and delivery be accomplished without injury to the cicatrix. 
According to the most recent statistics, operative interference is success- 
ful in from 85 to 90 i>er cent of all cases, while tho mortality has been 
reduced and amounts to scarcely 3 per cent. In all cases, much will 
depend upon the position and size of the opening ; when of moderate 
extent and seated near the orifice of the yagina, when of traumatic origin, 
recent date, and not accompanied by any considerable change in the 
adjacent tissues or surrounding parts, the fistulous opening presents the 
most favorable conditions for cure. 

The treatment of yesico-yaginal fistula is either palliatiye or radical. 
The supposed impossibility of closing an opening tnrongh which urine 
constantly passes, long deterred surgeons from adopting any other than 
a palliative mode of treatment, and numerous appliances haye been de- 
vised for this purpose. In the palliatiye treatment two objects are kept 
in yiew : the accumulation of urine in the bladder is preyented by the 
constant use of the catheter, and an attempt is made to close the fistulous 
opening mechanically, by the introduction of a solid ping into the 
vagina. For drawing off the urine, Desault employed a large elastic 
catneter, fixed to an apparatus resembling a truss, oy means of a movable 
silver plate, provided with an aperture for the removal of the catheter ; 
the vaginal plug was formed of a linen tent or a sort of glove-finder, 
stuffed with lint and smeared over with wax ; the plag was applied rattier 
with the object of pushing up the anterior edge of the opening against 
the posterior, than of merely blocking up the orifice ; hence it was ap- 
plicable only to transyerse fistulse. 

The linen plug of Desault has been replaced by various contriyances 
intended to close the unnatural opening more or less completely. Thus, 
recourse has been had to pieces of sponge, elastic pessaries of various 

> Medical Times, September 13th, 1850. 
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materialSi hollow resinous cylinders, etc.; a good ping may be readily 
made with a piece of dry sponge inclosed in a cylindrical bladder ; on 
moistening the sponge it expands and exercises a considerable degree of 
pressure. It has also been recommended that the patient should adopt 
the prone position for some weeks so as to facilitate the escape of urine. 
In some cases in which a yesical calculus had caused ulceration and per- 
foration of the vesico-yaginal septum, Dupuytren succ^ded in getting 
the fistula to close by keeping the parts as clean as possible, and numerous 
other cases have been reported in which a similar result was obtained by 
equally simple treatment. ^ In cases, therefore, where the fistula is small 
and of recent origin, it is desirable to wait and see what amount of 
closure will natur^ly occur, and the process may be assisted by keeping 
a catheter in the bladder and plugging the yagina. For this latter pur- 
pose a plug of wadding, impregnated with salicylic acid and coyered with 
linen, nas oeen recommenaed by Esmarch. should the catheter cause 
irritation, it must be withdrawn and introduced at short interyals. The 
plug of wadding should be renewed as required, and the treatment should 
DC perseyered in so long as any improyement is perceptible. Another 
form of apparatus mayl>e applied for the purpose, not of closing the 
orifice, but of alleyiating the effects of incontinence of urine. Mr. Barnes, 
of Exeter, employed in one case an elongated caoutehouc bottle, which, 
when placed m the yagina, presented an opening corresponding to the 
fistula. This opening was occupied by a piece of sponge, which con- 
ducted the urine into the bottie. The patient herseli remoyed and 
emptied the bottle three or four times a day, and experienced much 
comfort from its use.' 

A piece of sponge was employed for the same purpose in a case which 
had resisted all attempts to effect a cure ;' and Dzondi describes yarious 
urinary receptacles which may be had recourse to. 

When the fistula has become permanently established and the condi- 
tion of the parts is such that no spontaneous improyement can be antici- 
pated, the question of operatiye interference must next be considered, 
and the choice will rest between cauterization of the edges and union by 
suture after haying pared the margins. The treatment by cauterization 
has fallen inte desuetude, though in the hands of numerous surgeons 
excellent results haye been attained by it. Substances of yarious kinds 
haye been used for the purpose, — the actual cautery, the galyanic 
cautery, nitrate of silyer, sulphuric acid, caustic potash haye all been 
had recourse to, and these agents haye been applied both to the yaginal 
and yesical surface and to the fistulous canal. 

The caustic generall]^ preferred is the nitrate of silyer. In using it 
the patient is placed as in the operation for stone ; a bi-yalyed speculum 
is then introduced, and the fistulous opening brought into yiew. The 
stick of nitrate of silyer is fixed to a porte-caustique, and the whole of 
the free edges of the opening touched with it. It is unnecessary either 
to introduce a catheter or to plug the yagina. 

Dupuytren, Delpech, and many other surgeons preferred the actual 
cautery to caustics. Dr. Kennedy, also, has related some interesting 
cases in which this method was employed with benefit.* Its application 
is simple, and attended with inconsiderable pain to the patient. 

> Medico-Ohir. Trans., yol. yl., p. 582. 

* Trans, of the Proy. Hed. and Surg. Assoc., yol. i., p. 642. 

3 Dublin Med. Journal, vol. ii. 
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Tho object is to stimulate the cd^es of the opening, and promote con- 
traction 01 the wound, not to produce destruction of the parts. The 
number of applications will depend on the effect produced by each. 
Generally speaking, the slough will not be thrown oS, and the contractile 
effects of a cauterization will not be over before two or three weeks. We 
must allow time for the contraction to take place. Hence if, on examin- 
ing the wound after this interval, it be seen perceptibly contracted in all 
directions, a second application should be made, and renewed until the 
opening is entirely closed. 

Contraction, after the use of the actual cautery, sometimes goes on 
for months. Delpech, who was a great advocate for the employment of 
the actual cautery, recommended the vaginal border of the opening only 
to be touched ; and Velpeau, though giving a general preference to the 
nitrate of silver, still thought that m cases of long standing, with loss of 
substance and callous edges, the actual cautery would be best, as acting 
more rapidly and with greater energy. It is hardly necessary to mention 
that the method by caustic or cautery is suitable only for cases where the 
loss of substance is not considerable ; even then a long time may be re- 
quired, and the cure be imperfect. The caustic may also be applied to 
tne canal of the fistula, as was suggested by Desault, and in another 
method the application is made at the same time to the mucous mem- 
brane of the bladder. A solution of chromic acid has been successfully 
used for this purpose by Bouqu6. 

The method of cauterization is particularly suitable for those cases in 
which the fistula is high up in the vagina, and where the peritoneum 
might be injured in tne operation by suture. With regard to the time 
at which its performance is advisable, opinions differ, but on the whole 
it seems better to have recourse to it as soon as possible after the discovery 
of the lesion. In modern times Dr. Bouqu6, of Ghent,' is the main 
advocate of the treatment by cauterization. Out of 35 cases thus treated 
by him 25 were cured, 4 relieved, and 3 died. The results, however, of 
the treatment by suture are more favorable, and it is probable that in 
the course of time this latter method will be universally adopted. There 
is this risk about cauterization, that if it fails, the edges of the fistula 
are in a worse condition for a subsequent operation tlian they would 
otherwise have been. 

The most effectual method of cure in cases of vesico-vaginal fistula is 
that by suture, the edges of the opening having been previously pared 
off in order to insure their more speedy and complete union. This 
operation, proposed by Roonhuysen, about the middle of the seventeenth 
century, has been repeatedly performed with the most complete success 
even under unfavorable circumstances. 

The operation is often difficult ; it requires special instruments, great 
patience, and ^ practised hand ; and hence innumerable efforts have oeen 
made either to simplify it or to overcome its difficulties. The operation 
consists of two parts, paring the edges of the opening, and keeping them 
together by various contrivances. Different kinds of instrumente have 
been used to overcome the difficulties of the operation, which are in 
truth great. The surgeon has often but a narrow space to work in, and 
this is sometimes rendered still smaller by preternatural contractions or 
firmly cicatrized bands. 

Instead of paring the edges of the wound with the knife or scissors, 

1 Quoted by Winckel, loc. di., p. 129. 
10 
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Lallemand destroyed them with sitrate of silrer, and when the superficial 
sloughs came away, endeayored to keep the edges together by a peculiar 
kind of hook. The peculiarity of his method consisted in the circum- 
stance that he operated on the yesical side of the fistula, not on the 
vaginal. His first operation was performed in 1825. The accident had 
been produced by a difficult labor ; the fistula was about half an inch 
long, transTcrse^ and seated fourteen lines beyond the meatus urinarius. 
Having removed the edges by a few applications of the nitrate of silver, 
Lallemand applied his instrument, which consisted of a silver catheter, 
four inches long, in which was concealed a stylet, bifurcated at the ex- 
tremity, and there terminating in two short hooks. The other end of 
the stylet was connected with a screw, by turning which the hooks could 
be forced through the soft parts or drawn within the catheter. Round 
the catheter was a fine spiral spring, and the external spiral was attached 
to a silver plate which had it3 point d'appui on the pubes. In this way, 
when the hooks were forced by the screw through the posterior edges of 
the transverse fissure, they tended to bring them into contact with the 
anterior border, because the spiral spring, acting on the hooks, and having 
appoint cCappui at the pubes, tended to bring together the movable and 
fixed points. 

The action of the plate on the meatus was also supposed to push the 
anterior edge of the wound towards the posterior, in this case a com- 
plete cure was obtained, and likewise in another, operated on in 1833. 
Here a single application of the instrument for five days was sufficient to 
produce adhesion, as in cases of harelip. 

Baron Dupuytren modified this method in the following manner. 
He employed a large female catheter, furnished at its sides with two 
wings or flaps, which could be closed by means of a spring stylet. These 
wings represented the hooks of Lallemand's instrument. When the 
catheter was introduced and the wings at its extremity opened, it was 
drawn outwards, bringing with it the posterior ed^e of the fistula ; some 
lint was now placed on the meatus urinarius, the rim of the external end 
of the catheter was fixed on this lint, and the soft parts were thus pushed 
back with it. Dupuytren says that he succeeded, in one case, with this 
instrument. 

For obvious reasons, however, it is preferable to act through the 
vagina, where so much more room is afforded, and the surgeon can see 
what he is about. When the fistulous orifice is seated low down, near 
the meatus urinarius, no great difficulties are experienced ; but when it 
is far up in the vagina all the ingenuity and mechanical skill of the sur- 
geon will be required to conduct the operation to a successful issue. 

For removing the edges of the opening, knives or scissors may be 
employed. Naegele, Lallemand, and others employed peculiar shaped 
bistouries and scalpels ; Roux used scissors, but the best and most con- 
venient instrument is a narrow sharp-pointed knife, with a long handle, 
and cutting to a short distance only from the extremity. Much stress 
was formerly laid on the necessity oi employing some contrivance where- 
by the knife might be made to act on some solid support placed beneath 
the mucous membrane ; but this precaution is not necessary. In order 
to bring the edges of the fistulous opening fairly into view before pro- 
ceeding to the operation, several methods have been employed. Malagodi 
dilated the urethra until it was capable of receiving a finger, which he 
passed into the bladder, and with it pushed down the edges of the fistula 
until they came within reach of the bistoury. Instead of the finger, a 
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large-sized bougie, made of highly polished whalebone, as proposed by 
Dr. Hayward, of Philadelphia, may be used with advantage. In most 
cases, however, it will be quite sufficient to employ the speculum for 
dilating the vagina. When the vagina has been sufficiently dilated and a 
strong light adSnitted on the parts, the ed^es of the fistula may be drawn 
down by hooks or forceps, various kinds of which have been invented by 
Dieffenbach, Wutzer, and others. 

The portion of soft parts removed by the knife sometimes compre- 
hends the whole thickness of the edges, while by some operators it is 
confined to the vaginal membrane only. Thus Wutzer drew a line with 
the point of his knife around the fistulous opening and about three or 
four lines distant from the free edges. He then raised up the mucous 
membrane of the vagina with a hook, and removed it from the surface 
just designated, that is, between the line drawn by the knife and the free 
edge of the fistula ; the surface everywhere exposed for union was hence 
about three or four lines broad. Dieffenbaeh's incisions comprehended 
the mucous surfaces of both the vagina and bladder. In a case operated 
on by Mr. Luke, of the London Hospital, the edges of the wound were 
so pared as not to enlarge the opening. This was effected by removing 
triangular slips, the angles of which, at the urethral surface, were only 
separated by the breadth of the fistula. 

The edges of the refreshed wound must of course be maintained in 
contact for some time until union can take place between them. Sutures 
are the best means we can employ for this purpose ; but as it is often 
most difficult to apply them effectually in so narrow a space as the vagina, 
a great variety of instruments and methods have been proposed to ob- 
viate the difficulties of the operation. The simple suture was first tried, 
but soon abandoned because the threads cut through the walls of the 
septum too quickly. The interrupted and twisted sutures were then had 
recourse to, and the former is the one now generally employed, Wutzer, 
however, preferred the twisted suture, whenever it could be conveniently 
applied, at it closes the wound more perfectly, and is better calculated to 
prevent infiltration of urine between its edges. Soft threads were for- 
merly employed bv surgeons ; but metallic sutures of fine silver or plati- 
num wire are preferable and are now always used. The flaps of mucous 
membrane having been removed from the vaginal surface of the edges of 
the fistula in the way described, the sutures are introduced three or four 
lines beyond the edge of each flap, and about two or three lines from 
each other. The needle should traverse, if possible, the muscular coat 
of the bladder as well as the septum, but not the mucous lining of that 
organ. To ascertain that the needle does not penetrate the cavity of the 
bladder, Mr. Brown recommended us to introduce the little finger of the 
disengaged hand into the bladder through the urethra. While passing 
the sutures it will often be necessary to fix the edges of the wound with 
a hook, as otherwise they may give way before the pressure. 

As the insertion of the threads is a principal, and frequently the most 
difficult part of the operation, various kinds of needles have been pro- 
posed by different operators. For a description of these, reference must 
be made to special treatises on the subject. The surgeon, indeed, should 
be provided with a variety of needles, as the situation, size, and shape of 
the fistula will render it necessary to modify the kind of instruments 
employed. Generally speaking, the articulated needles figured by Mr. 
Brown,* will be found the most useful form. 

■ I ■ 11 . ■■■ I I I III I I ■ ■! m 

' On some Diseases of Women admitting of Surgical Treatment, p. 99, f . 2. 
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Mr. Beaumont, also, has suggested an ingenious instrument for pass- 
ing the sutures. It has the form of a forceps, one blade of which carries 
a needle curved towards its point, and close to the point is the eye of the 
needle. The other blade is oroader on its opposing surface, less curved, 
and at its extremity has a hole, through which the needle-point and just 
the loop of the ligature are carried when the plates are closed. On the 
back of the broad blade is a spring, which, when pushed forwards, the 
blades bein? previously closed, catches the ligature on its point, and 
holds it at the extremity of the blade. 

In using this instrument the operator has only to seize in its points, 
as he would with a pair of forceps, the border of the fistulous opening ; 
the blades should then be closed, and the ligature will be carried through 
one lip of the aperture. The opposite border is then in like manner to 
be seized, and the blades are to be again closed and firmly held so. The 
spring on the back of the broad blade is now to be pushed forwards, by 
which the ligature will be caught and held at its point. The blades 
after this are to be opened and g[ently withdrawn, leaving a double 
ligature passed through opposite points of the fistulous aperture. Two 
or more stitches may be made in the same manner, leaving in each a 
double ligature, so that the quilled or other suture may afterwards be 
formed. 

In many cases the fingers may be employed as needle-holders, and 
most surgeons will find it convenient to use them whenever they can. 
When the first suture has been introduced, the ends of the ligature 
should not be cut off immediately ; several inches should be allowed to 
remain, as they will assist much in arranging the edges of the wound, 
while the remaining sutures are being applied. 

As soon as the sutures have been made fast, the tension of the vaginal 
membrane and subjacent tissues should be relieved by free incisions, as 
recommended by Mr. Brown, made at four to six lines on each side of 
the closed wound. The principle on which they act requires no explanar 
tion. 

The after-treatment will chiefly consist in obviating the eflFects of any 
inflammation which may arise. Mr. Brown advised that the patient 
should be placed on a water-cushion on her side, the hips being elevated, 
and the knees flexed on the abdomen. A catheter should be kept per- 
manently in the bladder, the point being turned up behind the arch of the 
pubis, while the other extremity is fixed to an elastic bag, capable of 
holding four to six ounces. Wutzer and many other surgeons do not 
agree with the opinion that the catheter should remain permanently in 
the bladder ; they prefer introducing it from time to time. To insure 
cleanliness, the vagina should be syrmged once a day with cold water. 
DiefFenbach injected cold water every half-hour, and also applied cold to 
the lower part of the abdomen to prevent inflammation. On the third 
day after tne operation the sutures should be examined, and in successful 
cases the wound will be found to have united perfectly about the fourth 
day ; but as a general rule, the sutures should not be removed before the 
tenth or twelfth day : more frequently, however, only a portion of the 
wound unites, a fistulous orifice of small extent still remaining. Con- 
traction may be excited by touching this orifice with caustics, or it may 
be necessary to repeat the operation of suture more than once. 

With regard to the time at which the operation should be performed, 
there is no advantage in postponing it beyond the sixth or eighth week 
after delivery. Cases in which the operation has been performed thus 
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early yield better results than others in which it has been deferred for 
seyeral months. 

But little preparation of any kind is necessary for the operation* 
The patient's condition should be improved as far as possible by nourish- 
ing diet^ and the affected parts should be cleansed and soothed by means 
of warm baths. It is yery desirable that the surgeon should thoroughly 
examine the fistula, and luUy make up his mind beforehand as to the 
most suitable method of operating, with regard to the position of the 
patient, she maybe placed either in the lithotomy position, as recom- 
mended by Mr. Baker Brown, with the pelvis raised by means of a pillow 
placed under it, on her side, as advocated by Marion Sims, or, as recom- 
mended by Bozeman, on her knees and elbows. Whatever may be the 
position selected it must be retained during the operation* the patient 
being firmly held by assistants. 

In the preceding remarks some general points connected with the cure 
of vesico-vaginal fistula by suture, nave been chiefly noticed, but it may 
be useful to describe more in detail the operation which was so frequently 

63rformed, and with such remarkable success, by the late Mr. Baker 
rown, at St. Mary's Hospital ; it is the same as the operation performed 
by Dr. Sims, of Boston, United States, and difiFers from preceding 
methods in many important particulars. 

The patient is placed on ner back as in the operation for stone, and 
the sides of the vagina are drawn firmly asunder oy two assistants. The 
vagina having been thus dilated, and the parts brought well into view, 
the edges of the fistula are pared with a narrow-bladed straight knife : 
about a quarter of an inch around the edges is removed, but the incision 
never includes the mucous membrane of the bladder. Any slight dis- 
charge of blood which occurs is removed with a piece of sponge attached 
to the end of a whalebone rod. The next step of the operation consists 
in applying the sutures, and it is this part which is peculiar to Dr. Sims, 
who has named it the *' clamp suture." The threads are composed of 
silver wire, not thicker than a horsehair, and they are fixed to two cylin- 
drical cross bars, each about a line in diameter. These bars are made of 
silver, or highly-polished lead ; their length, as well as the number of the 
sutures will depend on the size of the fistula, and when drawn together 
by the metallic threads, they act on the principle of the clamp. 

The needle employed for passing the sutures is tubular, and set in a 
handle. It is slightly curved near the point, close to which is the distal 
orifice for the passage of the wire. This needle, armed with the silver 
wire, is pushed into the septum about a third of an inch from the lower 
edge of the fistulous orifice, carried across the opening into the upper 
edge, without touching the mucous membrane of the bladder, and 
brought out into the vagina at a corresponding distance from the upper 
edge of the fistula. The wire being secured by means of forceps, the 
needle is withdrawn, to be used as before for the other sutures ; the 
operation should commence at the central pai*t of the fissure. The in- 
tervds between the sutures should be about three-sixteenths of an inch. 
The next step of the operation is to secure the ligatures by means of the 
clamps. The distal ends are fixed to the cross bar by being passed 
through small holes, made in it to suit the distances between the several 
points of suture ; they are then either wound round the bar, or clamped 
to it by perforated snot. This done, the free ends of the sutures are 
drawn down until the cross bar is brought into contact with the vaginal 
wall, where it occupies a position just over the distal orifices of the liga- 
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tnres. The second bar is now easily applied, by bringing the })roximal 
ends of the ligatures through its openings, by pushing it against the 
vaginal wall, until the fistulous orifice is closed, and fixing the wires as 
before, on split shot, by twisting them with the forceps. The ends of 
the ligatures are cut oS. close to the shot, and the fistula is firmly bound 
together with a metallic clamp on either border. The object of employ- 
ing the shot is to make them act as so many knots, by which the clamps 
are prevented from slip|)ing. The sutures should not be removed before 
ten or twelve days, and it may be necessary to retain them longer. 

This suture very rarely causes ulceration ; there mav be some trouble 
in removing it, for the clamps sometimes become imbedded in the mucous 
membrane of the vagina, which throws up granulations around them. 

Another modification has, however, been introduced from America, 
the principal change being the substitution of a flat silver button for the 
cross bar clamps. The following is a short account of the operation : 

Deborah P — , at. 22, was admitted into St. Mary's Hospital, Sept. 22d, 
1856. She stated that she was delivered of a still-born male child on July 
15th, by instruments, after being forty-eight hours in labor. She was 
shortly afterwards seized with an attack of &ver. Eight days after deliv- 
ery she discovered that the urine dribbled away, after which it all seemed 
^ 'to pass by the wrong passage. " On examination per vaginam, a fistulous 
opening was discovered close to the os uteri, about the size of an ordinary 
director, which instrument could readily be passed within the bladder, 
through the opening into the vagina. It appeared that all the urine 
passed through this opening, and none through the urethra ; in fact, 
that she was never able to retain any within the bladder, even for a short 
time. The health of the patient having been carefully attended to, Mr. 
Brown determined to operate after a method devised by Dr. Bozeman, of 
Alabama, in America. Accordinglv, on October 15th, the patient being 
under chloroform, and placed in the position for lithotomy, a firm re- 
tractor was passed into the vagina, and pressed firmly backwards and 
downwards by an assistant. Each side of the vagina being held back by 
two other retractors, the bladder was seized, just at the juncture of its 
neck with the body, by a strong pair of vulsellum forceps, and held firmlv 
upwards and forwards by the right hand of the assistant holding the left 
leg. The fistulous opening was then with great difficulty brought into 
view, and the mucous membrane divided, by a sharp knife, completely 
around the opening, about the eighth of an inch in depth. Three silver- 
wire sutures, eighteen inches long, were then passed by a needle held by 
the porte-aiguifle, and which are shown in fig. 1, p. 151. The two 
ends of each wire were then brought together by an instrument, as repre- 
sented in fig. 2, thus leaving the parts in apposition (fig. 3). A sil- 
ver button, as shown in fig. 4, was then carefully passed over the end of 
each double suture, and a perforated shot passed over each wire, as shown 
in fig. 5, and pressed down upon the button, and then firmly pressed by 
a pair of long, strong forceps. The wires were then cut off close to the 
shot, leaving the parts as represented in fig. 6. A piece of lint dipped in 
sweet oil was then introduced within the vagina, the patient placed in 
bed on a water cushion, on her side, and a bent catheter with a bag 
attached to it was inserted within the bladder, and allowed to remain 
there. Two grains of opium were given directly, and one grain every 
four hours afterwards for the first twenty-four hours, and afterwards 
one grain every six hours, and a generous diet, with wine, allowed daily. 
The lint was removed on the second day, and the vagina washed out 
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night and morning mth tepid w&teT. All the nriae passed freely 
througli the catheter. On the S4th, the button and the sutures were 
carefmiy removed, and the most perfect union vaa foand to have taken 
place throughout _the whole extent of the wound. On the 2fjtli, the 
bowels were rolieved for the first time, by castor oil and enema, and 
the catheter was removed for three hours, at the end of which time tlie 
I patient passed urine comfortably, with no escape per vaginam. On the 
27th, the catheter was removed entirely, and she was allowed to sib up and 
wsik about a little. On the 28th, ehe was up and about all day ; she was 
able to retain the urine for four hours, and to pass it well. On the 
30th, a most careful examination was made, and the parts were found to 
be firmly and closely united so that no escape of urine took place. 




FiQ. 4. — Method of applying sutures in the operation for vesico-vaginal fletula. 

Mr. Brown observed that the result of this method had convinced him 
that cases hitherto deemed intractable would be found to be curable by 
this operation.' 

Professor Simon, of Heidelberg, recommended that, after the intro- 
duction of the sutures, a catheter should be introduced and the bladder 
washed out with a weak solution of salicylic acid. By this means it 
can be easily asceitained whether the parts have been accurately brought 
together. 

The catheter, however, is not allowed to remain, and is to be re-intro- 
duced only if the patient is unable to pass urine. He removes the 
sutures on the sixth day, and should any small openings appear they 
are to be touched with nitrate of silver. If the operation be only par- 
tially successful, it may be repeated at an interval of three or four wcelcs. 

I Lancet, November IStb, 1860, p. HO. 
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When the loss of substance is considerable, the edges of the fistula can- 
not be brought together by any form of ordinary suture. For these 
unfortunate cases Dieffenbach and Jobert have employed special modes 
of operating. Dieffenbach had recourse to a metallic suture, which he 
applied in the following manner. The bladder was first returned 
though the fistulous orifice, and retained by a piece of sponge intro- 
duced into the fissure. One edge of the fistula was then drawn down, 
and a narrow slip was cut off from it ; the edge of the bladder was also 
cut off at some linos' distance from the edge of the" vagina. Two leaden 
threads where then carried through the edges of the vagina, the bladder 
being left untouched, and were drawn towards each other until the soft 
parts underwent a considerable degree of tension. To relieve this, and 
allow closer approximation of the ed^es of the wound, Dieflfenbacli now 
had recourse to the method employed in cases of cleft palate. With the 
knife he divided deeply the walls of the vagina on either side of the 
fistula, thus isolating a portion of th^ vagina, which was equal to about 
one-fourth of its whole width. These incisions liberated the edges of 
the fistula so that they could now be drawn closer than before by the 
suture ; but to obtain lurther improvement the operator again divided 
the cellular tissue connecting the vagina to the pelvis, first on one side 
and next on the other. By steadily drawing the leaden threads together, 
the edges of the fistula were brought so far together that no further 
tearing of the parts was to be apprehended ; the refreshed edges were, 
therefore, now united by the interruped suture ; the leaden threads were 
drawn closer together, and cut off, so that only two turns remained. 

Mr. Lawson Tait* has recently shown that cases hitherto deemed in- 
curable are capable of being dealt with by operation. Two such cases 
were detailed before the Obstetrical Society a short time ago. In the 
first case the loss of substance was enormous. When seen April 30th, 1877, 
two months after the confinement to which the affection was due, the 
anterior wall of the vagina was found to be entirely wanting ; all that 
was left was three-eighths of an inch of the urethra. At the roof of the 
vagina a thick hard ridge ran across from side to side, and on the poste- 
rior surface of this the os uteri was discovered. In front of this ridge 
was a protrusion of mucous membrane, which was identified as the re- 
mains of the bladder by the fact that the two ureters were discovered 
upon it. The anterior edge of this protrusion was adherent to the rim 
of the pubis, and the whole of the mucous area was not much larger than 
a five-shilling piece. No trace of the anterior wall of the bladder could 
be found on careful search. Such being the state of things, Mr. Tait 
conceived that if he could make anything in the shape of a tube out of 
the cicatrical tissue in the vaginal wall he might, by releasing the ridge 
at each side, bring it and the uterus down, and folding the remains of 
the bladder upon itself and fastening it to the new tube, might at least 
make a receptacle for a small quantity of urine. Accorditi^ly, on May 
15th, he made two flaps, each about an inch long, out of the tissue behind 
the sj'mphysis pubis and joined them in the middle by silver sutures. 
He did not attempt even to look at them again till July 14th, when he 
found that the operation had practically failed. He therefore, on July 
18th, proceeded to make two similar, but larger flaps, consisting of every- 
thing he could raise from the bone, and again united them in the middle. 
On examining the jjarts two months later, he found that a canal, three- 

1 Trans. Obstetrical Society, AprO 8d, 1878. 
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quarters of an inch in length, and allowing of the passage of a No. 6 
catheter, had been formed. A few days later he proceeded to make a 
raw surface on each side of this bridge at its upper end ; he then made 
a deep incision at each end of the tense ridge at the upper part of the 
vagina, and, after arresting the hasmorrha^e, pared the edge of the ridge 
and fastened it down to the raw surface with sutures, with the exception 
of one corner, where a free exit for the urine was left. On October 11th, 
he found that the whole of his proceedings had been successful, the arti- 
ficial urethra leading into a bladder-cavity, and nothing remaining but 
to close the provisional orifice. This was done on November 17th, a canula 
bein^ kept in the urethra for twenty-four hours. The patient left the 
hospital on November 28th, still unable to retain her water, but returned 
on January 1st, when it was found that the water escaped through one of 
the stitch-holes. A few days after this was healed she began to have a 
sense of desire to pass water, and was able to remain dry for about an 
hour. Since then the quantity retained had increased from half-an-ounce 
to four ounces, and she now described the feeling a? being that almost of 
a new life. In commenting on the reappearance of sphincter-action 
after utter destruction of the sphincter muscle, Mr. Tait put forward 
two explanations — first, that some of the involuntary muscular fibres of 
the vaginal submucous tissue had taken on sphincter-action ; and, 
secondly, that a valve-shaped opening had been made which yielded only 
on pressure being[ exerted upon it by the contraction of the muscular 
tissue in the remainder of the bladder when over-distended. 

In the second case the lesion was of much older date, the confinement 
which had caused the mischief having taken place in 1862. In the in- 
terval the patient had been subjected to a variety of surgical proceedings, 
but without avail. In March, 1877, Mr. Tait found a large irreeuTar 
opening, extending from within an inch of the cervix uteri to witnin a 
quarter of an inch of the meatus urinarius, admitting of the protrusion 
of the anterior wall of the bladder. This opening was narrow at its two 
extremities, but very wide at the point where the trigone and neck of the 
bladder should have been, and thus tissue was lost just where it was most 
wanted. On March 17th, Mr. Tait operated upon the narrow part of the 
opening above, and lifted two urethral fiaps with the view of forming the 
basis of a new urethra. The second part of the operation failed ; it was, 
however, repeated with perfect success on April 6th. On May 16th, he 
operated on the remainder of the aperture by making two large wed^e- 
shaped flaps, the axis of which coincided with the circumference of the 
vagma. The free truncated ends coincided with the margins of the 
fistula, and the lateral margins of each flap were formed by somewhat 
divergent incisions, which travelled round quite one-fourth of the cir- 
cumference of the vagina. The flaps were then carefully joined at their 
apices, and the lateral margins stitched down so as to ease the apices of 
as much strain as possible, a drainage-tube bein^ fastened in at the outer 
end of the lower left-hand incision. Union took place except in a small 
portion, for which the same operation was. repeated on a smaller scale. 
The stitches were removed a fortnight later, and in a few days the pa- 
tient began to pass small quantities of urine with voluntary effort. jBy 
February 7th, 1878, she was passing 8 and 9 oz. of urine regularly, and 
was as well and as comfortable as she ever was in her life. 

A few words must be added with reference to fistulous openings ex- 
isting between the vagina, uterus, and bladder. When the abnormal 
communication is superficial, tiiat is to say, when the upper border of 
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the fistula involyes the os uteri externum, the anterior lip of this orifice 
is pared and united by suture to the opposite margin of the fistula. 
When, on the other hand, the opening extends from the vagina into the 
uterus and involyes the destruction of the anterior lip of the os uteri, the 
only method of remedying the defect consists in uniting the posterior lip 
of the OS uteri with the margin of the fistula. The cavity of the uterus 
is thus connected with that of the bladder, through which the menstrual 
fluid must then escape. The patient, of course, is rendered sterile. 
Before deciding on this operation an attempt should be made to unite 
the remains of the anterior lip of the os uteri to the margin of the fistula. 
When the abnormal communication is between the bladder and uterus, 
an attempt may be made to produce a closure by applying caustics after 
a previous dilatation of the cervix. This latter part may also be incised, 
and an attempt made to expose the abnormal opening and to close it by 
suture. If neither operation be successful, the margins of the os uteri 
may be pared and united, a procedure suggested by Jobert. Sterility of 
course ensues, and menstruation takes place through the bladder. ri£« 
tulous openings between the ureters ana vagina require a modification of 
the operation for vesico-vaginal fistula. Dr. Simon, of Heidelberg, ad- 
vised that the bladder should be opened at the fistulous spot, and that a 
catheter introduced through the urethra should be passed into the ureter. 
The catheter serves as a director, and upon it the wall of the bladder and 
ureter is to be slit up on its internal aspect for about half an inch in an 
upward direction. The margins of the slit are to be kept separated by 
the daily use of the sound until cicatrization is complete. The vagin^ 
opening, which will be at some distance from the new termination of the 
ureter, is subsequently to be pared and closed. 

Another operation which has been proposed and performed for various 
kinds of vesical fistulas, otherwise irremediable, is the closure of the 
vagina in the transverse direction. For this purpose the mucous mem- 
brane is pared away from the anterior and posterior walls of the canal, 
and the raw surfaces are brought together by several sutures. Cai*e must 
be taken to produce complete and accurate co-aptation of the parts, es- 
pecially at the angles. When the operation is completed the bladder 
should be injected in order to test the accuracy of the union. In a case 
in which this operation was performed by Dr. Winckel,* the result was 
only a partial closure, and the patient became pre^ant and aborted at 
the fourth month. In several of these cases calculi have been known to 
form above the occlusion. 

The accidents that may occur after any of these operations for vesical 
fistulsB deserve a brief notice. HsemoiThage is sometimes very trouble- 
some, and may take place into the vagina, bladder, or both organs. It 
is to be combated bv injections of cold water and the application of a 
bladder of ice. If the bleeding comes from the vaginal surface and is 
obstinate, an attempt should be made to find the vesseL The bladder 
should be washed out so as to remove coagula. Pain is to be relieved by 
opiates internally or hypodermically. Peritonitis is an occasional con- 
sequence of these operations. It must be treated in the usual manner. 

The only form of vesical fistulaa which has now to be considered is 
that which occasionally exists between the bladder and rectum. Wounds 
of various kinds, ulceration of the bladder, calculus, malignant disease are 
the ordinary causes of this affection ; it may also arise from ulcers and 

' Log. cit., p. 158. 
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grounds which act from the side of the rectum towards the bladder. 
The recto-vesical operation for calculus was at one time a frequent 
cause of the accident^ which has also followed simple puncture through 
the rectum for retention of urine. When the opening nas become estab- 
lishedy urine and feces indiscriminately pass through it. As the urine^ 
however, finds its way into the rectum much more easily than the feces 
do into the bladder, the usual symptom of the accident is the discharge 
of urine through the anus. Flatus may pass through the urethra, and 
occasionally fluid feces. The unnatural discharge of the contents of the 
bladder and bowels does not, of course, prove that the lesion exists be- 
tween the bladder and rectum, because another portion of the intestinal 
canal may open into the urinary reservoir ; an examination of the parts 
must therefore be made ; in most cases the opening will be detected by an 
instrument introduced into the bladder ; and should any doubt arise, the 
speculum ani must also be employed. 

The inconveniences which result from this accident are less than 
might be anticipated. The whole of the urine seldom passes away 
through the rectum, and the patient has the power of partially retaining 
it in ike bladder. On the other hand, many years may elapse before the 
feces begin to make their way into the bladder. The dribbling of the 
urine through the anus, however, produces excoriation of the surrounding 
parts, and is very distressing, as it is difficult to apply any convenient 
reservoir for its reception. The passage of fecal matter into the bladder 
may give rise to irritation of that organ, retention of urine, the formation 
of cdcnlous concretions, etc. ; but it is astonishing how long the bladder 
will sometimes bear the presence of foreign bodies without apparently 
being irritated by them. Richerand and Gloquet attended a man who, 
thirty years previously, had received a gunshot wound in the groin, involv- 
ing the bladder and intestinal canal ; both external wounds healed in about 
a year, but after each evacuation of urine a quantity of flatus passed 
through the urethra ; this continued for twenty years, when fecal matter 
likewise passed through the urethra whenever the bowels were loose. If 
the urine was retained for any considerable time in the bladder, a portion 
of it passed through the rectum on making water. The patient was thin 
and weak, but he had not suffered from his long inflrmity to any danger- 
ous extent.' 

The mode of treatment to be adopted will be modified according to 
the extent and nature of the fistulous opening, its date, the age and 
general condition of the patient. 

When the health is good, the accident of recent date, and produced 
by a cutting instrument, nature sometimes effects a cure witnout the 
aid of a surgical operation. The indications of treatment, in such cases, 
are manifest. The patient should be confined to the recumbent posture, 
and the bladder ana rectum be kept as completely empty as is possible. 
These objects will be effected by the constant use of tne catheter, the 
administration of opium, and the fre(][uent washing out of the lower 
bowel by emollient lavements. In this way the fistulous opening may 
sometimes heal spontaneously ; and the closure may be accelerated by the 
use of caustics, or the cautery if necessary. Dupuytren frequently em- 
ployed caustics, if not with the effect of completely closing the fistula, at 
least with great relief to the patient, by diminishing the escape of urine. 
He repeated the cauterization after forty-eight hours, ana five or six 

^ Jour, des Prog., t. z., p. 240. 
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applications were often sufficient to afford considerable relief. When the 
above means fail^ or when circumstances render them inapplicable, we may 
have recourse to operative proceedings. The interrupted suture may be 
tried, as in cases of vesico-vaginal fistula. More commonlv, surgeons 
are content with laying the parts open, either down to the anus, or 
through the sphincter muscles. 

In a case of recto-vesical fistula after lithotomy, Mr. South divided 
the sphincter ani from the fistula into the perineum, with the object of 
producing a perineal fistula, which would be much more easily managed 
than the original one. After completely laying open the parts, the edges 
of the fistulous orifice were drawn down with Lisfranc's tenaculum, pared 
off, and united at their upper part by a single interrupted suture. The 
communication between the bladder and rectum was thus cut off, but the 
lower part of the wound was left open in order to establish a fistula in 
perineo. The after-treatment was continued for six months, the fistulous 
orifice between the bladder and rectum being freely touched with lunar 
caustic, until it had diminished to the size of a large goose-quill. Soon 
after the patient left the hospital, much relieved, hut not cured by the 
operation. 

With regard to the occurrence of fistulous openings between the blad- 
der and portions of the intestinal canal other than the rectum, in the 
majority of cases such lesions are due to mali^ant disease. The earliest 
sign of the existence of such a communication is the appearance in the 
urine of fragments of the constituents of the feces. Portions of veget- 
able and animal fibre may be discovered under the microscope. As the 
case proceeds the urine becomes distinctly fecal in odor and color. 
There is but little to be done for such cases in the way of treatment. The 
patient's condition, however, will be ameliorated by washing out the 
bladder, and by prescribing food that leaves only .a small quantity of 
solid residue. All indigestihle substances should of dourse be avoided. 
Amussat's operation has been performed with satisfactory results in some 
of these cases. 

* Chelius's Surgery, by South, vol. i., p. 749. 
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CHAPTEE Xni. ' 

KEURALGIA OF THE BLADDER — IRRITABILITY OP THB BLADDER — SPASM 

OP THE BLADDER. 

The various so-called neuroses of the bladder are, m the great major- 
ity of cases, connected either with mechanical obstruction to the flow of 
urine, or with structural changes due to inflammatory action, and are 
therefore, as a general rule, only symptomatic of various pathological con- 
ditions of the urinary organs. In a smaller number of cases, there is no 
appreciable lesion, and the cause of the symptoms cannot be precisely 
determined. In such cases the symptoms constitute the disease, and 
though it would be inconsistent to regard the various neuroses of the 
bladder as distinct diseases, it is convenient to discuss them under separate 
headings, and to point out the causes upon which they may depend. 
They may be divided into two classes, according as the sensioility and 
contractility of the organ are increased or diminished. Neuralgia, irrita- 
bility, and spasm of the bladder will belong to the former category, while 
the latter will include atony and paralysis. 

Pain in the region of the bladder is a symptom common to many 
affections of the urinary organs, and in the majority of cases may be 
traced to some definite cause. In a few rare instances, however, the 
cause remains undiscovered, and the cases are regarded as examples of 
neuralgia. According to Dr. Gross, who has treated many cases of this 
nature,* the complaint presents itself in two varieties of form. In one, 
the suffering is more or less continuous, of ten remitting, but seldom inter- 
mitting ; in the other, it is distinctly paroxysmal. The symptoms come 
on gradually, and when they are fully developed the pam is of a most 
agonizing nature. It is usually referred to the neck and base of the blad- 
der, and it may extend t& the rectum, urethra, clans penis, spermatic 
cord and thighs. The symptoms greatly resemble those produced by a 
calculus. Micturition is frequent and attended with difficulty, as the 
attacks are generally accompanied by spasm of the muscles at the neck 
of the bladder. The urine is clear and normal, unless catarrh or any 
other complication be present. The paroxysm may last from a few 
minutes to several hours, and then gradually subside, leaving behind it a 
feeling of soreness in the affected parts. Dr. Gross states that the attaclcs 
sometimes assume the quotidian type, and that under such circumstances 
they usually occur in the evening, during the night, or early in the morn- 
ing. During the intervals there is occasionally a feeling of numbness in 
the perineum, scrotum, groins and thighs. 

Very little is definitely known with regard to the causes-of this affec- 
tion. It has sometimes been attributed to miasmatic influences, and the 
attacks have been observed to occur in persons subject to other affections 
of a neuralgic character. Both sexes are liable to it, and the patients 
are usually middle-aged or advanced in life. 

* QroBBf Diseases of the Urinary Organs, p. 81. 
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If the attack be periodic^ the treatment consists in the administration 
of those remedies wnich are known to exert a favorable action in similar 
cases. Quinine should be given in full doses, six or eight grains every 
four hours, during the interval. During the attack, in order to alleviate 
the pain, morphia should be injected subcutaneously, or administered in 
full doses by tne mouth. The warm bath, followed by hot fomentations 
to the hypogastrium, will also be of service. If the patient be of a gouty 
or rheumatic habit, colchicum may be tried. In all cases the state of the 

feneral health should be carefully attended to, and every attempt should 
e made to discover and remove morbid conditions to which the symp- 
toms may be due. 

Irritability of the bladder is another combination of symptoms, indi- 
cating no special pathological condition, and pften traceable to definite 
causes. The term merelv expresses a fact, and there is no objection to 
its use so long as we clearly understand that a certain symptom, or ^oup 
of symptoms, is all that is intended to be implied. A patient is said to 
have an irritable bladder when a frequent desire to pass water is the most 
prominent symptom, and in fact almost the only one of which he com- 
plains. There may be, and generally is, some amount of uneasiness 
about the neck and base of the bladder, but the absence of acute pain 
distinguishes the symptoms from those of neuralgia. Billroth' thinks 
that irritability of the oladder, occurring in the absence of any discover- 
able cause, may find its analogue in the spastic phenomena which accom- 
pany superficial affections oi various other mucous membranes. He 
alludes to kerato-conjunctivitis, catarrh of the stomach and intestines, 
excoriations and fissures of the rectum, and various forms of catarrh of 
the air passages, all of which affections are accompanied bv more or less 
spasm and irritability, and are characterized bv marked hyperaemia of 
tne mucous membrane with superficial epithelial detachment, and some- 
times slight excoriation. He believes that similar pathological changes, 
of slight extent, occurring in the neck or base of tne bladder, or in the 
ureters or pelvis of the Kidneys, may, in the absence of other causes, 
sometimes account for the symptoms indicated by the term 'irritability 
of the bladder." 

In noticing the various affections of which this condition is a symp- 
tom, it will be convenient to divide them into three principal classes. 
1. Diseases of the geni to-urinary organs. It must be borne in mind that 
any source of irritation occurring in any part of the urinary passages, 
from the kidneys to" the meatus urinarius, it apt to be referred to the 
bladder, or to show itself in the most marked degree in that viscus. 2. 
Diseases of neighboring organs. 3. Disorders of the general system, etc. 

I. Irritability of the bladder is a symptom common to nearly all the 
diseases of the genito-urinary system, and is often the main cause of 
trouble to the patient. Thus it is a prominent symptom of stricture of 
the urethra, of the various forms of cystitis and their consequences, of 
diseases of the kidneys, of stone in the bladder and of diseases of the 
prostate gland. In anv one of these affections the cause upon which the 
irritability depends is lor the most part readily disco veraole on careful 
examination. An analysis of the urine is, of course, indispensable, and 
strict inquiry should always be made as to the quantity of urine passed 
upon eacn occasion, and the aggregate amount voided in the twenty-four 
hours. When the urine is greatly increased in amount, as for example 

1 Chirurg. Erfahrungen, ZQiich, 1860-1867. Arch. fOr klin. Chirurg., Bd. x. 
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in diabetes, a patient, overlooking the real nature of the case, may im- 
agine, from the frequent calls to pass water, that he is suffering from 
irritability of the bladdei*. 

The distinction between irritability of the bladder due to inflamma- 
tory affections of the organ, and the same symptom produced by other 
causes, is sufficiently marked by the absence of pain and of those general 
constitutional symptoms which characterize cystitis. Those cases in 
which the cause of irritability, supposed to be connected with the blad- 
der, is in truth to be referred to the kidneys, though often somewhat 
obscure, may general^ be elucidated by attention to the symptoms and 
careful analysis of the urine. Almost every form of organic renal disease 
is accompanied by irritability of the bladder, but it must not be con- 
cluded that the latter complaint invariably indicates the former. In a 
ease related by Morgagni* tne bladder was thus the seat of sympathetic 
pain ; the disease bemg in the kidneys. The patient, he says, complained 
of very little pain in the region of the kidney ; while he was tormented 
with pain in the bladder, so excruciating that five or six physicians who 
attended him entertained no doubt of the seat of the disease being in that 
organ. On dissection, however, no morbid appearance was discovered in 
the bladder ; and there were large and ramiiying calculi in the kidney. 
In certain renal affections, even where the urine is not very unnatural, 
the pain is confined chiefly to the neck of the bladder. In these cases, 
however, there is usually some amount of vesical catarrh. 

Irritability of the bladder is a frequent accompaniment of gonorrhoea, 
and often remains aiter the latter affection has subsided. In such cases 
the permanence of the svmptom is due to a chronic inflammatory condi- 
tion of the neck of the bladder. The quantity of mucous deposit in the 
urine is inconsiderable, and the predominant symptom is the intolerance 
which the bladder exhibits towards the accumulation of its contents. 

Irritability of the bladder is also a marked symptom of stone, and it 
sometimes remains after the calculus has been removed by lithotomy. 
It is also a prominent symptom of the various morbid growths to which 
the bladder is liable, and of enlargement of the prostate gland. 

A habit of too frequently emptying the bladder may induce a per- 
manent condition of irritability, tlnacr such circumstances the sensi- 
tiveness of the mucous membrane becomes increased, and the presence 
of a small quantity of urine gives rise to an uncomfortable feeling. 
Sexual excesses are another cause of irritability. " Castus raro mingit" 
is an old proverb, frequently quoted by German writers on diseases of the 
urinary organs. 

A temporary paralysis of the bladder may be followed by a condition 
of irritability, as exemplifled by the following case. A gentleman during 
an attack of typhus was seized with inability to pass urine, and a catheter 
was used twice a day. As the patient gained strength the power of mic- 
turating returned, and the desire to pass urine became so frequent as to 
compel him to do so every half hour. He consulted Mr. Coulson for 
this symptom. There was no apparent disease of the urinary organs, and 
with the exception of occasional rheumatic attacks, his general health 
was good. The urine was very acid and scanty. He was ordered a ^ain 
of the acetous extract of colchicum at ni^ht, and a mixture containing 
bicarbonate of potash, sesquicarbonate of soda, and nitrate of potash 
twice or three times a day, soon after meals. By these means the urine 

' On the Seats and Causes of Disease. Letter zllL 
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became more abundant and less acid ; but frequent micturition con- 
tinued. The infusion of diosma, the decoction of the pareira brava, and 
various preparations of steel, were in turn tried for the relief of this 
annoying symptom, but without success. 

Irritability of the bladder in children is frequently due to a contracted 
state of the prepuce, and to adhesions between the prepuce and glans 
penis. The following case is an example of this kind : — The boy, seven 
years of age, had for the previous eight months complained of a frequent 
desire to make water, attended witn difficulty in passing it, and pains 
round the lower part of the abdomen. On examming the prepuce, it 
was found so contracted as scarcely to admit the point of a probe. The 
end of the prepuce was removed by circumcision. From that time the 
symptoms subsided, and the child recovered. Again, a boy, eleven years 
of age, had suffered during two or three years from pain in making water 
and incontinence during the night. The prepuce was found as con- 
tracted as in the previous case. Simple division was had recourse to, and 
all symptoms vanished. In cases of this kind, the division or removal of 
the extremity of the prepuce suffices for the cure of the complaint.* 

Irritability of the bladder is not uncommon in children, especially at 
the period of dentition. We may infer in many of these cases that there 
exists something unnatural in the composition of the urine, although 
chemical analysis may not at all times succeed in detecting it. Spas- 
modic action of the bladder may also have some share in producing this 
form of the disease ; for we know that the irritation of teething is often 
propagated to distant muscles. Considerable perseverance may be re- 
quirea to overcome this troublesome complaint, should it become per- 
manent, especially if an involuntary discharge of urine occurs, as it 
commonly does, during sleep. 

One of the most common causes of irritable bladder is a morbid con- 
dition of the urine. It rarely happens that this viscus, when free from 
organic disease or changes of structure dependent upon stricture of the 
urethra, is unable to retain healthy constituted urine, which acts as the 
natural stimulus to its mucous membrane. It has been well observed by 
Dr. Prout* that all deviations from the normal condition of the urine, 
whether in deficiency, in excess, or in kind, are recognized by the con- 
taining organs, and may prove a source of irritation in the kidneys and 
bladder. Hence, whenever the urine is very dilute or very concentrated, 
or is preternaturally acid or alkaline, or contains any unnatural ingredi- 
ent, tne urinary organs in general, and the bladder in particular, though 
Serfectly healthy, are liable to become excited and irritable, and the in- 
ividual has no peace till the unnatural secretion is discharged. In such 
cases the fault lies, not in the bladder, but remotely in the kidneys and 
assimilating organs. 

Sometimes irritation is produced by taking alkaline remedies for too 
long a time ; and, in such case, the urine becomes alkaline. Mr. Coulson 
was consulted for irritability of the bladder by a gentleman whose urine 
was alkaline, but whose appearance and state of constitution did not lead 
him to expect this state of the secretion. On inquiry, it was found that 
he had been in the constant habit of taking the sesquicarbonate of soda 
in large doses. He was ordered to discontinue its use, and he soon re- 

' For an account of similar cases see Paget, Medical Times and Gazette, 1858, 
vol. i., p. 868 ; Bryant, Medical Times and Gazette, 1868, voL i., 525 ; Forster, in 
same joumcd, 1872, vol. i., p. 693. 

* On Stomach and Renal Diseases, p. 866. 
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ooyered. As the altered state of the urme is often the immediate cause 
of irritability, it should especially engage our attention. In other cases, 
the disease will be found to depend on the abuse of diuretic remedies, or 
the excessive stimulus of certain irritant substances, as cantharides, etc. 
A transient form of irritability of the bladder, attended by slight 
catarrh, may be produced by drinking imperfectly fermented alcoholic 
liquors. Niemeyer suggests that, under such circumstances, the condi- 
tion may be due to acute irritation of ^the urinary passages, caused by 
large sharp crystals of oxalate of lime, which sometimes appear after 
drinking unwholesome beers containing much carbonic acid. 

II. In a second series of cases the complaint is due to some condition 
of neighboring organs. Thus the pressure of the womb during preg- 
nancy, displacements and various affections of the uterus, diseases of the 
rectum (especially ulcers, fissures, and hsBmorrhoids), ascarides and ac- 
cumulation of feces in the bowels may give rise to symptoms of irritability 
of the bladder. Frequent micturition is also a symptom of various dis- 
eases of the brain and spinal cord. 

III. Finally, there is a third series of cases in which the complaint 
forms part of some constitutional affection, such as gout or rheumatism, 
or depends upon causes operating upon the system generally. It often 
happens that a patient with irritable oladder applies to his medical atten- 
dant, who, on inquiry, finds him subject to occasional pains in the loins 
and limbs, to some scaly eruption on the skin, and various derangements 
of digestion ; the urine is generally somewhat scanty, is very acid and 
contains a lai*ge quantity of urates. 

The following case illustrates this common group of symptoms : — A 
gentleman, 42 years of age, and subject to rheumatism, complained of a 
very frequent desire to pass urine, from the annoyance of which he had 
for several years suffered. He was affected with a scaly eruption on 
several parts of the body, particularly about the elbows and knees ; and 
he often felt severe pains in the hips and loins. The urine was very acid 
and scanty. He was ordered a mixture of diosma, henbane, carbonate 
of potash, and sarsaparilla, with blue pill and rhubarb at bed-time. 
After some time, the irritability of the bladder was much lessened, and 
the character of the eruption improved. The decoction of the pareira 
brava was then prescribed during the day, with a grain of the acetous 
extract of colchicum at bed-time. His complaint was much relieved but 
not cured. 

Great irritability of the bladder and urethra, with increased secretion 
from the mucous membrane of these parts, is frequent with some persons 
shortly before an attack of gout. The disease assumes the character of 
gonorrhoea, and is attended by pain and scalding in making water, the 
calls to perform which act are frequent and urgent. These symptoms of 
irritability of the bladder are more likely to occur when the urethra is 
affected with stricture. 

It sometimes also happens that, during a paroxysm of gout there is 
considerable irritation of the urinary orjgans, indicated by frequency of 
Qiicturition, and a feeling of heat and discomfort about the bladder and 
urethra. On the other nand. Sir C. Scudamore' has remarked, that 
sometimes a patient who has for years been suffering from irritability of 
the bladder will have this symptom relieved or suspended during a parox- 
ysm of gout. In such cases, the irritability is doubtless due to tne ex- 

^ On Oout and Bheumatism, p. 18. 
11 
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cessive acidity of the urine, and the relief may be accounted for by the 
fact that a diminished quantity of uric acid is excreted during the attack. 

Hysterical persons sometimes suffer from irritable bladder, and great 
pain may also oe experienced in passing urine. In these patients, the 
quantity of urine is often considerable, and the secretion possesses the 
aqueous character, or contains less than the usual proportion of solid 
matter, the nature and relative quantity of its constituents remaining^ 
the same. This peculiarity in the quantity and quality of the urine is 
capable of explanation perhaps, to a certain dc^ee, from the fact that 
the viscera apt to be deranged in hysteria all denve nerves from the same 
source, namely, the abdominal sympathetic system. 

Various derangements of the digestive apparatus, by disturbing the 
functions of the kidney, may cause nTitability of the bladder. In that 
condition of the system to which the term oxaluria has been applied, 
some amount of uneasiness or irritability of the urinary organs is often a 
prominent symptom. It also occurs with other forms of dyspepsia, as a 
result of some abnormal condition of the urine, which in such cases is 
often scanty and high-colored, and contains an excess of uric acid. 

Exposure to extreme cold, or to great heat, sometimes produces irri- 
tability of the bladder. In the former case the cutaneous perspiration is 
arrested by the chilling of the surface, and a determination of blood 
takes place towards the internal organs. The kidneys, thus stimulated 
to increased activity, secrete the urine with greater rapidit}^ than usual, 
and, as the bladder is generally intolerant of rapid distention, frequent 
micturition is the result. This condition sometimes occurs in persons 
who have returned to England after a prolonged residence in tropical 
countries. On the other nand^ exposure to the rays of a tropical sun 
sometimes causes temporary irritation of the bladder. Increased fre- 
quency of micturition is a common symptom of sunstroke in its various 
forms. The suspended activity of the perspiratory glands, indicated by 
the abnormal dryness of the skin, causes an augmented secretion of 
urine. Dr. Gross,' in alluding to this cause of irritation of the bladder, 
states that he has met with several cases of the kind. The patients were 
all farm-laborers, who hiid been exposed to the rays of a hot sun while 
engaged in hard work, and the symptoms were a feeling of general profit 
tration, an incessant desire to p^iss urine, and a sensation of heat and 
discomfort at the neck of the bladder. 

In addition to neuralgia and irritability, the bladder is occasionally 
. the seat of involuntary, uncontrollable and painful contractions, and 
these symptoms are designated spasm of the bladder. This affection 
arises from a great variety of causes, and differs from irritability inasmuch 
as the attacks occur at intervals between which the patient enjoys com- 
plete ease. In spasm of the bladder micturition may be affected in one 
of two ways, according as the fibres of the detrusor or those of the 
sphincter vesicaB are spasmodically contracted. In the former case the 
urine is expelled involuntarily, in the latter it is retained. 

With regard to its causation, this affection, regarded as a symptom, 
is almost invariably a concomitant of stone in the bladder ; it is fre- 
quently produced by malignant tumors ; and it very often accompanies 
gonorrhoea, especially when injections have been employed either too 
strong in composition or too early in the treatment : in the latter instance 
the disease affects the sphincter vesics8 more especially, and is usually 

^ Gross, loc. cit., p. 75. 
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attended with more or less inflammation. Spasm of the bladder may also 
be caused by the presence of acid urine ; it may be symptomatic of in- 
flammatory or other disease of the kidneys, bladder or prostate gland, or 
it may be the result of irritation propagated from the intestinal canal, 
uterus or ovaries. As occurs also in the rectum, fissures in the mucous 
membrane of the neck of the bladder may be the cause of spasm. The 
affection is also an occasional symptom of disease of the spinal cord or 
brain. The motor nerves of the bladder have two centres of origin ; a 
lower one in the lumbar part of the spinal cord, and an upper one in the 
crura cerebri, and Budge has demonstrated that these two centres ai'e 
connected by strands oi fibres running in the spinal cord. 

A fit of stone, as it is familiarly called, is an example of a violent 
paroxysm of spasm of the bladder. The patient, who is suddenly 
attacked, experiences severe pain extending from the region of the blad- 
der, alon^ the urethra to the extremity of the penis. The urine may be 
expelled involuntarily, but more commonly there is retention with some 
amount of suppression from the orifice of the ureters being closed by the 
spasm. There is constant desire to void urine without the ability to do 
so, and the agony felt during the continuance of these attacks is exces- 
sive; while the pressure of the hard and contracted bladder on the 
rectum excites a feeling of desire to evacuate the contents of the bowel. 

Gases are related in which the patient has expired with all the symp- 
toms of suppression of urine, and upon examination after death, it has 
been founa that the ureters, spasmodically closed at their vesical ex- 
tremity, have been dilated by the accumulated urine ; while the pelves of 
the kidneys were similarly enlarged, and the substance of the kidneys 
diseased. Indeed, after an attack of spasm from which the patient has 
apparently recovered, we may subsecjuently have to treat a new train of 
symptoms indicating the injury which the tubular and secreting sub- 
stance of the kidney has received. Spasm may be confounded with acute 
inflammation of the bladder. In inflammation, however, the pain is 
constant, commencing with more of uneasiness than of positive pam, ani 
becoming more intense by decrees ; while in spasm, the seizure is as 
severe as it is sudden. In the former, the pain has the usual character 
of inflammation — it is lancinating and throbbing ; whereas in the latter 
it is constrictive, resembling, in fact, labor-pains. 

Spasm of the bladder, when of long standing, often gives rise to 
hypertrophy of the muscular tissue, and the paroxysms then may bear 
considerable resemblance to those of stone ; but its frequent recurrence 
sometimes injures the tone of the bladder so much as eventually to in- 
duce an opi)osito state of the muscular fibres : in other words, the disease 
terminates in paralysis of the bladder. 

With regard to the treatment of irritability and spasm of the bladder, 
the first step to be taken is to ascertain the cause or causes upon which 
the symptoms depend. Modem investigation has abundantly shown 
that cases of purely idiopathic irritability of the bladder are exceedingly 
rare, and that the frequent desire to micturate is only symptomatic of 
some primary affection. In dealing, therefore, with any given case, a 
ffenerai acquaintance with the different forms of renal and other urinary 
diseases is absolutely requisite, as well as the power of ascertaining, by 
the use of the microscope and by chemical analysis, the nature and rel- 
ative proportions of the ingredients of the urine. It may, of course, 
happen that even after a careful examination the cause of the irritability 
or of the spasm remains undetected, and under such circumstances the 
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treatment most be merely directed towards the aUeyiation of the symp- 
toms. 

The treatment of those cases in which a local cause is sufficiently 
obvious and at the same time removable is* for the most part, easily ac- 
complished. Thus when the complaint occurs in children, an adherent 
or elongated and contracted prepuce should be carefully looked for, and 
relieTed by breaking down the adhesions, or removing the redundant 
portion by the operation of circumcision. In like manner ascarides in 
the rectum or accumulated feces, if present, should be removed by suit- 
able injections. 

^ When the symptoms occur in gouty and rheumatic subjects and the 
urine is acid and scanty, the alkalies are indicated and they may be 
combined with saline purgatives, such as the sulphate of soda. A course 
of Carlsbad waters is especially indicated. 

When the symptoms are due to a pre-existing gonorrhoea, small doses 
of balsam of copaiba should be assiduously persevered with. The same 
remedy will be found useful when the symptoms are connected with 
chronic catarrh of the bladder. A few grains of extract of henbane, or 
a quarter of a grain of extract of belladonna, may be taken night and 
morning, or used as a suppository, and will be found to diminish the 
irritability of the bladder. Alkalies are also serviceable when the urine 
is unduly acid, but care must be taken lest an opposite reaction be in- 
duced. The state of the prostate gland should be examined in cases of 
vesical irritability consequent upon an attack of gonorrhoea. Should 
prostatitis have been set up, a chronic inflammatory condition may re- 
main for some time after all the active symptoms have subsided. Duch 
a condition would be certain to give rise to the symptoms of irrita^lity 
of the bladder. The most effectual treatment consists in applying 
counter-irritation locally, by painting the liquor epispasticus over a smafi 
surface of the perineum on each side of the raphe. 

In cases of irritable bladder occurring in persons of a scrofulous habit, 
constitutional remedies are especially indicated. The combination of 
iodine with iron, which has been found very serviceable in many cases of 
nocturnal incontinence of urine, is especially indicated, and should be 
given in full doses. The tincture of the percnloride of iron may also be 
tried in combination with belladonna. 

The treatment of spasm of the bladder must be conducted upon 
similar principles. The cause of the symptoms must be sought for, and 
if possible removed. The symptoms tnemselves mav be relieved by the 
use of the warm bath and warm fomentations, and the administration of 
henbane or morphia, the subcutaneous injection of the latter drug being 
espcci^ly efficacious. It may be also used in the form of a suppository. 
If retention occurs and the symptoms become urgent, the inhalation of 
chloroform may be tried, and if this fails a gum-elastic catheter should 
be cautiously introduced. Bromide of potassium in full doses may be 
subsequently administered, and combined with bicarbonate of potash if 
the urine be acid. 
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CHAPTER XIV. 

ATOmr, PABESIS^ AKD PARALYSIS OP THB BLADDEB. 

The muscular coat of the bladder may become paralyzed from any 
of those causes which induce loss of muscular power m other parts of the 
body, and the paralysis may affect either the detrusor urinse, or sphincter 
yesicae, or both these muscles simultaneously. There may be either 
simple diminution or complete loss of power; and the paralysis maybe 
temporary or permanent. The muscles of the bladder concerned in ex- 
pelling the urme, and in preyenting its expulsion, are only in part under 
the influence of the will. Thus the contractions of the detrusor urine 
are altogether inyoluntary, and are due to the stimulus of the urine 
contained in the bladder. There is some difference of opinion with re- 
gard to the part played by the sphincter, and also as to whether a sinde 
or a double sphincter may bo said to exist The sphincter formed oy 
the circular fibres of the bladder serves to close the cayity of the yiscus 
at its neck, and while some physiologists regard the compressor urethrae 
as an external sphincter, others deny that it can act in this capacity, and 
regard it as a muscle the contraction of which aids only in the expulsion 
of the urine. It is one of those muscles which must relax before any 
urine can pass ; it is also under the influence of the will, and there would 
appear to be much probability in the yiew which attributes to it the 
function of assisting to close the orifice of the bladder. 

Atony and paresis of the bladder are terms applied to designate those 
conditions in which the contractions of the organ are slow, feeble and 
imperfect, while paralysis is said to exist when the action of the detrusor 
or sphincter is completely suspended. By some writers atony is regarded 
as something quite different not only in degree^ but in kind, from para- 
lysis. Tbey refuse to admit that tnere can be any '^paralysis'' of the 
bladder without some change in a ncryous centre/ and they attribute the 
condition termed. " atony "to loss of contractile power by the muscular 
fibres, such as is liable to occur whenever the bladder is allowed to be- 
come over-distended. The coats of the bladder, however, are abundantly 
supplied with nerves, which must of necessity be stretched and injured 
when the organ is distended beyond its proper limits, and the '^ atony '' 
which results in such a case is probably as much due to the local injury 
sustained by the nerves, and by which their reflex activity is interfered 
with, as to the loss of contractile power by the muscles. It is quite con* 
ceivable that a peripheral affection of the neryes may be caused by over- 
distention of the oladder. When the nervous irritability is merely 
diminished but not annihilated, the contractions are feeble, and a state 
of incomplete paralysis, which may be termed paresis or atony, is estab- 
lished. 

Paralysis of the bladder, of yarious degrees, may be symptomatic of 
affections of other organs, or may be due to changes in the structure of 
the organ itself. In tne course of diseases accompanied by loss or dim- 

^See on this subject Sir H. Thompson, Diseases of the Urinary Organs, 810L 
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inution of sensibility, tho presence of urine in the bladder no longer acts 
as a stimulus to provoke contractions of the detrusor, and more or less 
complete paralysis with retention of urine is the result. This condition 
is seen to occur in the course of fevers and in ursemia, and often tends 
to expedite the fatal issue. 

Paralysis of the bladder may be a consequence of injuries to the head, 
or of apoplexy ; but it comes most frequently under the notice of the 
surgeon as the effect of injuries or diseases of the spine ; and these cases 
are attended by important changes in the whole urinary system as well 
as in the condition of the urine itself. Tho changes here referred to do 
not appear to be connected with tho particulai* locality of the injury ; 
they occur almost uniformly whether the injury affect the lumbar, dorsal, 
or cervical regions. 

In some cases, the urine first secreted, though free from mucus, and 
with an acid reaction, has an offensive and disgusting odor. In other 
cases, th(^ urine is highly acid, has an opaque yellow appearanee, and de- 
posits a yellow amorphous sediment After slight accidents, such as a 
strain in the loins, this state of the secretion usually disappears under 
proper treatment in the course of a few davs. But the most common 
change produced in the urine by injury of the spinal cord, is tho follow- 
ing : when voided, it is turbid, and of ammoniacal odor ; when allowed 
to remain at rest and to cool, it deposits much adhesive mucus ; and, 
when tested with reddened litmus or turmeric paper, it is found to be 
highly alkaline, owing to the conversion of tho urea into carbonate of 
ammonia. The urine thus rendered ammoniacal, excites inflammation 
of the mucous membrane of the bladder, which pours foHh in conse- 
quence a large quantity of yiscid ropy mucus. The phosphatic salt most 
frequently found mixed with this secretion is the neutral triple phosphate 
of magnesia and ammonia, the prismatic crystals of whicn, presenting 
different degrees of transparency, are easily recognized under the micro- 
scope. 

If the patient live long enough, the inflammation thus excited by the 
decomposed urine in the paralyzed bladder spreads through the whole 
thickness of the vesical walls, which are rendered thicker than usual, 
lose all power of contraction, and sometimes form connections with tho 
walls of the abdomen and adjacent viscera. The catheter under these 
circumstances fails in completely drawing off the contents of the bladder; 
a quantity of hiffhly alkaline and fetid urine remains to add to the local 
disturbance, and to impregnate any fresh secretion as it enters the organ 
from the ureters. 

Paralysis of tho bladder may also occur from reflex irritation, as after 
operations, though perhaps in these cases the difliculty of emptving the 
bladder is due rather to spasmodic action of the compressor urethrn than 
to paralysis of the detrusor. It is not an unfrequent occurrence after an 

X ration for haemorrhoids, and it may continue for several days. Also 
)r compound fractures, amputations, strangulated hernia, wounds of 
the abdomen and other serious injuries, the bladder occasionally loses for 
a time its power of contraction. Temporary paralysis of a complete 
character may also be caused by the use of certain narcotics, such as 
opium, belladonna, and hyoscjamus. The local application of these 
remedies, in the form of injections into the rectum or as suppositories, 
would be more likely than their internal exhibition to produce such an 
effect. The symptoms are usually transient, but Sir H. Thompson' has 

■ ■ ■■■■! I I II II I ■■ I 

' Holmes* System of Surgery, vol iv., p. 905. 
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met with a case in which permanent loss of power in the bladder was 
attributed to an overdose of belladonna. 

In the cases above alladed to, the paralysis i^ symptomatic of some 
other affection, or is due to general causes^ and is usually complete. In 
a second class of cases, the paralysis is due to local causes, and is more or 
' less incomplete. The condition is that of paresis or atony, and it usually 
arises from over-distention of the coats of the bladder, ending in loss of 
tone of its muscular elements and diminished conductile power of its 
nerves. Such a condition may suddenly arise when the urine is retained 
voluntarily, but with great effort, for a considerable period ; or it may 
gradually supervene, as in cases where some organic obstruction exists to 
the outflow of urine. Instances of the sudden occurrence of paralysis 
from over-distention are by no means rare. A person finding himself in 
some inconvenient situation neglects to empty his bladder, though the 
call to do so may be very urgent. The urine accumulates, the bladder 
becomes distended, and, after a while, on endeavoring to empty it, the 
patient finds that he has lost the power to do so. The use of the catheter 
affords immediate relief, and if the patient is duly careful in the future 
with regard to emptying his bladder, the symptoms may not recur. 
Such an attack, however, is likely to be followed by more or less intense 
catarrh of the bladder, which may prove very tedious,* and in addition 
to the immediate effects, a permanent condition of atony or paralysis 
may be induced by repeated acts of this kind. 

Atony or partial paralysis from over-distention may, however, arise 
more gradually, and cases of this kind are of frequent occurrence. When 
organic obstruction has existed for any length of time at the neck of the 
bladder or in the urethra, the contractile power of the organ becomes 
gradually insufficient to expel the urine, and a portion remains behind 
after each act of micturition. Some amount of hypertrophy is the usual 
consequence, but as time goes on, and the obstruction increases, the coats 
of the bladder become gradually stretched by the retained urine, and loss 
of contractility is the result. A chronic catarrhal state also is produced 
by the residual urine, and this still further diminishes the tonicity of the 
or^an. The distention may increase until the sphincter relaxes and the 
unne fribbles away. The involuntary flow of urine is nature's effort to 
relieve the over-distended bladder. This condition has been repeatedly 
mistaken for incontinence, from which, however, it differs in the most 
essential manner. 

In illustration of this important point, the following remarks of Mr. 
Lawrence are worth quoting : — *' I was sent for to see a gentleman 
laboriuff under an affection of the bladder ; and the medical attendant 
who had lately seen him mentioned that the case was one of great irrita- 
bility of the bladder, which would hold no water at all — the urine passing 
off as fskst as it came into it. He said he had been doiuff all he oould to 
get the bladder's natural power of retention restored ; he had directed 
the patient to take diluent liquids ; in short, he had done all he could to 
prevent it ; but still the water ran off. It appeared to be a sinralar 
case. I put my hand under the clothes upon the abdomen ; and 1 felt 
the fundus of the bladder forced up a ffood way above the umbilicus. I 
said that I had brought a catheter with me, and I might as well intro- 
duce it, to see if there was anything in the bladder. I introduced it, 

* A case of this kind is mentioned by Podrazki. Billroth und Pitha. Hand- 
buch der aU. und spec. Chir., Band ilL, Abth. ii., lief. viiL, p. 69. 
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and about 5 pints of nrine immediately flowed off. The &ct was, the 
bladder had been, in this way, allowed to distend for about five days be- 
fore I saw the patient ; and the consequence was, that he never after- 
wards recovered the natural power of emptying that viscus; but he 
acquired, after a certain time, the art of introducing the catheter, which 
he still employs : he can introduce it, and let the water off whenever he 
finds a desire to do so ; but since that time he never has been able to 
empty the bladder by the natural powers." 

Serious and even fatal symptoms have been known to follow the 
sudden abstraction of a large quantity of urine from an over-distended 
bladder, the patient bein^ in the erect position. Sir H. Thompson* 
alludes to a case in which ratal syncope took place when 6 pints of urine 
had passed, just as might occur when a patient is tapped for ascites in 
the same position. It is, therefore, under such circumstances always 
advisable to withdraw the urine gradually, and while the patient is in a 
recumbent position. 

In the majority of these cases of partial paralysis or atony, the affec- 
tion is primarily due to the presence of some obstruction, such as is pro- 
duced by^ an enlarged prostate, or by stricture of the urethra. In a 
smaller number of cases, the patients being advanced in years, no such 
obstruction can be shown to exist, and the symptoms may with probabil- 
ity be ascribed to fatty degeneration of the muscular coat of the bladder. 
In such cases the detrusor is the first to suffer, and incomplete evacuation 
of the contents of the bladder is the result. In the course of time the 
sphincter also becomes affected, and the patient experiences an in- 
creasing difficulty in retaining his urine. 

Temporary paralysis of the bladder sometimes occurs in pregnant 
women owing to some displacement which the organ has undergone. It 
has also been known to occur after delivery, as a consequence of the 

Sressure exerted by the head of the child upon the neck of the bladder, 
udden prolapsus of the uterus, after labor, may also cause displacement 
of the bladder and a bent condition of the urethra, with retention of 
urine and partial paralysis as the ultimate result. The functions of the 
detrusor may also be interfered with by pressure caused by interstitial 
oddema, such as may occur in ulceration of the cervix uteri, in ]^rame- 
tritis and in peritonitis.' 

The diagi^osis of paralysis of the bladder is for the most part easy, 
especially if the affection be far advanced. When, however, the symp- 
toms are due primarily to hypertrophy of the prostate, they may exist 
for a considerable time before being recognized. The patient experiences 
a difficulty in commencing to micturate, and the urine flows in a weak 
stream or falls almost perpendicularly from the orifice of the urethra. 
After some amount of urine nas been thus passed, the patient feels relieved, 
but the dribbling continues for some little time in spite of his efforts to 
check it As time goes on, the desire to micturate becomes more and 
more frequent, the quantity of urine passed on each occasion becoming 
less and less. Pressure upon the lower part of the abdomen causes more 
nrine to flow. If, after tne patient has exhausted his efforts at emptying 
the bladder, a catheter be introduced, a quantity of the residual urine 
will escape. If the bladder be very full, the urine may at first be ejected 
from the catheter with some force, but the stream will become weaker 

' Diseases of the Urinary Organs, p. 106. 

* Winckel, Handbuch der Frauenkrankheiten, p. 212. 
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and weaker nntil it finally ceases. Even then, however, more urine may 
often be obtained by making pressure over the lower part of the abdomen. 
The urine under such circumstances is generally cloudy, and often 
ammoniacal and fetid. 

In the more advanced forms of the affection, complete retention of 
urine may occur, in spite of all the efforts of the patient. The distention 
increases until the bladder forms a tense, elastic, globular tumor which 
may rise as high as, or even extend above the umbilicus. When the dis- 
tention has reached a certain degree, the relaxation of the sphincter 
generally permits some amount of urine to dribble away. The quantity 
of urine which may, under such circumstances, be witndrawn from the 
bladder, is sometimes enormous. The fatal case, alluded to by Sir H. 
Thompson, has already been mentioned. Other cases, occurring in 
women, have been reported, in which nine pints were withdrawn.* This 
enormous distensibility of the bladder has been explained by an experi- 
ment performed by Budge, who found that division of the spinal cord in 
the lower dorsal region was followed by increased reflex contraction of 
the sphincter and distention of the bidder, to a degree impossible to 
produce by artificial means after death. 

The imperfect evacuation of the contents of the bladder in cases of 
atony, leads to catarrhal changes in the mucous membrane, and the 
inflammation, unless relieved, invariably extends up the ureters to the 
pelvis of the kidney. When the retention becomes more or less complete 
and relief is not anorded, ursBmio symptoms may supervene and prove 
rapidly fatal. 

The prognosis in all forms of paralysis of the bladder will depend upon 
the causes to which the affection is due. In cases of disease of the spine or 
brain, if the central lesion be irremediable, little or no improvement can be 
expected in the local symptoms. When the symptoms are primarily due 
to the presence of an obstruction to the escape of urine, e, g.,a, stricture 
of the urethra, if this latter can bo cured, the bladder may be expected 
to recover its tone under appropriate treatment. In cases of enlarged 
prostate, the prognosis is not so favorable. If the sphincter as well as 
the detrusor be involved, the condition is usually too far advanced to 
admit of any expectation of relief from treatment. The age and consti- 
tution of the patient, the duration and degree of the paralysis, as well as 
the causes upon which it depends, are the main points for consideration 
in estimating the probabilities of recoverv. 

The morbid appearances presented alter death, in cases of paralysis 
of the bladder, are dilatation of the organ, relaxation and attenuation of 
its coats, and a pale white appearance of the mucous membrane ; these, 
at least, are the appearances found when the kidneys and the mucous 
membrane of the bladder have not been seriously involved in mischief, 
as, after injuries of the spine. In the latter case, there is great vascu- 
larity of the mucous membrane lining the bladder, ureters, the pelvis, 
and infundibula of the kidneys ; the mucous surface of the bladder is 
thickened, of a slate color, and presents, here and there, dark red spots ; 
and sometimes it is covered with phosphatic deposit, while the urine 
contained in the organ is fetid and ammoniacal. 

In all cases of paralysis of the bladder, an early attention to the con- 
dition of the or^n is ef great importance. The longer the urine is 
allowed to remain in contact with the mucous membrane, the more likely 

1 Winckel, loo. cit, p. 218. 
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is it to excite disease ; while the frequent and continued distention of 
the muscular fibres gradually renders theiu more lax, elongates and makes 
tliem thinner, and diminishes the chance of our being able, by any treat- 
ment, to restore them to a healthy state. 

The indications of treatment are sufficiently obvious. Our first care 
must be to relieve the distended bladder, in order to prevent distress and 
extension of mischief ; our next, to restore its contractile power, and 
remove all such causes as may appear to iulluence the paralytic condition 
of the organ. 

In those cases in which the affection is duo to some central lesion, 
such as disease or injury of the spinal cord, the regular and complete 
evacuation of the contents of the bladder by means of the catheter is the 
main point to be attended to. The catheter should be passed with the 

freatest care, so as, on the one hand, to avoid injury to the mucous mem- 
rane, and on the other, completely to empty the bladder. The sensi- 
tiveness of the parts being diminished or destroyed, considerable damage 
may be done by careless or rough manipulations without anv pain being 
felt by the patient. A false passage may be easily made, and, once estab- 
lished, will render the subsequent passing of a catheter a matter of con- 
siderable difficulty. Gases are also on record in which abscess of the 
bladder and ulcerative perforations have been the result of catheteriza- 
tion unskilfully performed. The condition of the coat^ of the bladder, 
in cases of spinal lesions, renders them especially liable to suffer from 
mechanical violence. 

The same precautions are necessary when the functions of the detru- 
sor become temporarily in abeyance, as in severe febrile affections. In 
chronic cases of paralysis of the bladder, due to cerebral or spinal lesion, 
we may, when all active symptoms have subsided, in addition to the 
regular use of the catheter, try small doses of strychnia, cold sponging 
or douches over the region of the bladder, counter-irritation to the 
spine, etc. 

A gum-elastic catheter, or a French catheter a houle, is the best form 
of instrument which can be used for these cases. It is difficult to lav 
down any fixed rules as to the intervals which should elapse between each 
introduction of the catheter. The necessity of avoiding sudden evacua- 
tion of a distended bladder has been sJready alluded to. Independently 
of the danger which mav arise from this proceeding, it is more expedient 
to withdraw the urine slowly, and to close the orifice of the catheter 
occasionally, for by this plan we excite the bladder to contract and 
awaken its dormant sensibility. The intervals between each introduc- 
tion of the instrument will be mainly regulated by the capacity of 
the bladder, and the degree of the paralytic affection. Generally speak- 
ing, it will be sufficient to draw off the urine three or four times a day ; 
or, in cases of partial paralysis, when the patient begins to experience a 
desire to empty his bladder. When circumstances render it impossible 
for the patient to insure frequent surgical assistance, it will be prudent 
to leave a catheter permanently in the bladder, closing the external orifice 
so that the urine may be drawn off from time to time. For many reasons, 
however, the permanent use of the instrument should, if possible, be 
avoided. The vulcanized india-rubber catheter, which is eminently 
elastic and creates little irritation, is best adapted for those cases in 
which retention of the instrument is, on an^ account, necessary. Care 
should be taken that just so much as is sufficient of the extremity of the 
catheter remains within the bladder. 
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In cases of atony or partial paralysis, the relief of the distended 
bladder and the restoration of its contractile power are the main indica- 
tions to be fulfilled. If the symptoms are connected with stricture of 
the urethra, steps should be taken to remedy the obstruction. In cases 
where the condition is due primarily to some enlargement of the prostate, 
nothing can be done towards removal of the cause ; the symptoms, how- 
ever, may be much ameliorated by treatment. The accumulated urine 
should bo drawn off by means of an elastic catheter ; and the operation 
should be repeated three or four times in the twenty-four hours (at inter- 
vals sufficiently short to prevent over-distention), until the bladder has 
recovered its contractile power. 

In order still further to arouse the dormant contractility of the blad- 
der, in cases of slight paralvsis without prostatic enlargement, we may 
employ locid stimuli, or make trial of various internal remedies. Injec- 
tions of cold water into the bladder were recommended br Oiviale. They 
may be commenced after the catheter has been employed for a few days, 
when its use will probably have ceased to excite any irritation about the 
neck of the bladder. Tepid water is employed for the first injection, 
care being taken not to attempt to introduce too large a quantitv. Three 
or four ounces will be amply sufficient. The temperature of the water 
should be gradually lowered to about 60° Fah., and as soon as the patient 
is able to bear the contact of the cold water without pain, two or three 
injections are thrown into the bladder, one immediately after the other. 
These frequently have the effect of exciting the bladder to contract, and 
contraction once attained, an improvement may be expected. In mild 
cases, one or two injections daily for about a fortnight ordinarily suffice, 
and an improvement may appear on the second or third day. uenerally 
speaking, the injections may be continued from fifteen to thirty days. 
Gold douches to the hypogastric region, to the perineum, and over the 
sacrum will also assist the treatment. 

Electricity may also be employed with advantage. The induced cur- 
rent alone should be used, as the galvanic current might possibly cause 
severe irritation of the mucous membrane and electrolvsis of the urine 
or mucus contained in the bladder.' It is useless to apply both poles 
externally ; one of them must be introduced into the bladder. An 
ordinary electrode, covered with moistened sponge, is placed over the 
lumbar vertebrsB or on the hvpogastric region ; the other electrode, which 
is introduced into the bladaer, consists of an elastic bougie, with a 
metallic extremity, and traversed by a conducting wire. This insulated 
conductor should be gentlv moved about, with its point in contact with 
various portions of the wall of the bladder, and its application should not 
last for more than five minutes. 

Another method suitable for cases in which the contractility of the 
bladder is only slightly impaired, has been recommended by Yon Pitha.' 
This consists m the inti'oduction of a wax bougie, which is to be passed 
down the urethra as far as the neck of the bladder, and permit- 
ted to remain in situ for a few minutes, until the patient expenences a 
desire to pass urine. It is then to be quickly removed, and its with- 
drawal is often followed by the passage of a considerable quantitjr of 
urine. The bougie should be introduced daily, the catheter also being 
liad recourse to at intervals, in order to insure complete emptying of the 

> Ziemssen, Die ElectricitAt in der Medicin, p. 158. 

* Handbuch der all. und spec. Chirurgie, Band iii, Abth. ii, Lief. viU., p. 72. 
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bladder. The patient should be directed to endeavor to pass his urine 
naturally, so that the use of the catheter may gradually be dispensed 
with. 

With regard to internal remedies, the preparations of nux Yomica 
may be employed, as in other forms of motor paralysis, and in a few 
cases the administration of this remedy has been attended with benefit. 
Lebert ' asserts that the medicine in ({uestion exercises no specific infLu- 
ence over any form of motor paralysis, and he makes the same remark 
with reference to ergot of rye. On the other hand, Dr. Qross, of Phila- 
delphia, strongly recommends strychnia, combined with cantharides and 
arnica, for chronio cases of vesical paralysis ; and in that form of the 
disease which occurs after typhoid and other fevers he gives it as his 
experience that few remedies arc so serviceable as arnica, administered in 
tho form of the tincture, in doses of from forty to sixty drops three times 
a day. With regard also to ergot of rye. Dr. Oross has found it very 
efficacious in some cases. The dose is a drachm of the fluid extract three 
times a day. 

The condition of the general system should of course be attended to 
in all cases of paralysis or atony of the bladder. A tonic regimen is 
usually indicated, and the preparations of quinine and iron will often be 
found to assist in improving the general health and the local affection. 
Oonstij)ation should oe prevented by mild but efficient purgatives. The 
complaint is often attended by a slug^sh or even paralytic condition of 
the rectum and lower portion of the intestinal canal. The use of pur- 
mtive remedies is here indicated, not only because they stimulate the 
bladder to action, but from their effect in removing anything wliich may 
cause mechanical obstruction about the neck of the organ. The prepa- 
rations of aloes are the most suitable for the pur]>ose ; ttiese may be com- 
bined with extract of nux vomica, and their action may be assisted by 
enemata of warm or cold water. 

In those cases of paralysis of the bladder, due to spinal disease or 
injury, in which the sphincter as well as the detrusor is affected, and the 
urine dribbles away involuntarily, there is but little to be expected either 
from general or local treatment. The parts should be kept as clean and 
dry as ])08sible, in order to prevent excoriation and bed sores, and this 
object will be best accomplished by the regular use of the catheter, and 
the application of a well-fitting india-rubber receptacle. 

* Ziemssen^s Handbuch der spec. Path. u. Therapie, Krankheiten der Ham- 
blase. Band ix., p. 368. 
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CHAPTER XV. 

ENUBK8IB. — IKGOKTINEKGE OF URIKE. 

iNCOiirriNEKCE of urine, occurring in the adult^ is a symptom of 
various affections of the urinarj organs. The term, however, has been 
often incorrectly applied to designate the escape of urine from an over- 
distended bladder. This, as has already been pointed out, is a common 
symptom of atony or partial paralysis of the organ, but is not an example 
of true incontinence. The urine dribbles away, not because the patient 
cannot retain it, but because he cannot pass it ; the sphincter yields and 
allows it to escape, while the bladder still remains more or less aistended. 
The condition, therefore^ is one of retention of urine, with overflow of 
the surplus. 

True incontinence of urine — ^meaning by that term, inability of the 
bladder to Fetain its contents — may depend upon cerebral or spinal dis- 
ease inducing paralysis of the sphincter of the bladder. In such cases, 
the incontinence varies in degree according to the extent of the paralysis. 
Sometimes the urine dribbles awav as fast as it reaches the bladder 
{enuresis passiva); in other cases, the bladder acts to a certain extent as 
a reservoir, but when a small quantity of urine has accumulated, there is 
no power of preventing its escape. This form of the affection has been 
termed enuresis activa. Some of these patients again are able to retain 
their urine fairly well during the day, but it flows from them involunta- 
rily during sleep. In a few rare cases, incontinence of urine is produced 
by an enlargement of the middle lobe of the prostate ^land, which pro- 
jects forwards into the neck of the bladder and keeps tnepart constantly 
patulous. These forms of the affection are but little amenable to treat- 
ment, as the cause is usually irremediable* The application of a well- 
fitting urinal will, however, relieve the patient of much discomfort. 

Females are more liable than males to suffer from incontinence of 
urine, and the complaint may be due to a variety of causes, principally 
of a mechanical kind. Thus it may be caused by injury to the urethra 
during difficult or instrumental labors, or it may follow artificial dilata- 
tion or division of the urethra for the purpose of removing a calculus. 
The incontinence may be partial or complete. These cases might prop- 
erly bo described as injuries to the neck of the bladder, the mechanism 
of which is no longer able to close the orifice. In some patients the urine 
flows involuntarily on sneezing, or coug^hing, or making any exertion — 
the action of the niaphragm and abdominal muscles overcoming that of 
the sphincter of the oladder. 

Incontinence of urine sometimes results from a paralyzed condition 
of the neck of the bladder in women who have had very large families — 
ten or twelve children, for example. 

In these cases, more especially if the child is large, or the pelvis 
small, and the labor has been severe, the bladder is apt to get so infirm 
about the neck, that it loses much of its contractile power, and, perhaps. 
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from the moment of delivery, the woman is incapable of retaining her 
urine: or if at any time she chance to cough, lau^h, rise suddenly^ or in 
any other manner contract smartly the abdominal muscles, the urine 
gushes oat involuntarily. The complaint frequently subsides spontane- 
ously, but, if neglected, it may last for years, and even if the patient 
regams a fair amount of control over the oladdcr under ordinary circum- 
stances, it often happens that gushes of urine take place involuntarily 
when any sudden effort is made. The treatment of these cases consists 
in the adoption of measures for the improvement of the general health; 
tonics and cold sponging, or cold sitz-baths if they can be borne, are 
especially indicated. Faradization may also be applied directly to the 
urethra and neck of the bladder. 

The most common form of incontinence of urine is that which occurs 
almost exclusively in children, although instances of the affection are 
occasionally met with in adults. In these cases the urine is discharged 
at night during sleep, and without the knowledge of the patient. Such 
a condition, physiological among infants, is a source of great annoyance 
in after-life. Boys suffer more frequently than gi^ls from this complaint, 
the causes of which are for the most part very obscure. It has been 
observed to be hereditary, and it is certainly more common among 
weakly, scrofulous, or racliitic children than among those who are well- 
nourished and healthy. It is often very obstinate, m some cases contin- 
uing up to or even beyond the period of puberty. Some of the patients 
have imperfect control over the bladder even during the daytime, but 
this condition is an exceptional one. The urine is generally natural, and 
it may be discharged once or more times during the night. In some 
cases there appears to bo utter unconsciousness of the escape of urine, in 
others the distention of the bladder appears to give rise to a dream, and 
the patient imagines that he is passing his urine into some convenient 
receptacle. 

With regard to the causes of this affection there is nothing definitely 
known. Lazy, careless habits, general want of tone in the system, small 
size of bladder, an irritable condition of the mucous membrane caused by 
acid urine, the presence of ascarides in the rectum, have all been consid- 
ered as likely to play a part in the causation of the complaint. The con- 
dition ma^ be regarded as one of local debility accompanied by increase 
of excitability in the affected structures. The irritation caused by a 
certain quantity of urine produces a contraction of the bladder, but the 
sensation is too feeble to arouse the patient. As before observed the 
complaint is most common in scrofulous children, and it is quite possible 
that the increased irritability may be due to superficial pathological 
changes in the mucous membrane of the neck of the bladder. Billroth's 
opinion with reference to the causation of some forms of irritability of 
the bladder has been already alluded to. ' He suggests that thcv may be due 
to superficial epithelial detachment and slight excoriation of the mucous 
membrane of the bladder, and it is conceivable that a similar condition 
may produce, or at all events assist in producing, nocturnal incontinence 
of urine. The fact that scrofulous children are particularly prone to 
suffer from this complaint is in favor of this hypothesis, which is also 
supported by the remarkable effect, sometimes witnessed, of the treat- 
ment by iodide of iron. The complaint is usually aggravated by anything 
that disturbs the general health, particularly by unwholesome diet, and 

> Vide supra, p. 15& 
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also when the patients are allowed to drink treelj in the latter part of 
the day, and are not kept sufficiently warm at night. An elongated 
prepnce has been alluded to as a frequent cause of irritable bladder in 
children ; and in all cases of nocturnal incontinence of urine occurring 
in boys the condition of the prepuce should be carefully examined. The 
diagnosis of the complaint is for the most jjart easy, the discharge of 
urine during sleep being the only tangible symptom. With regard to 
prognosis, some cases yield very readily to treatment, while others are 
more or less obstinate. 

The remedies that have been sug:gested and employed for the treat- 
ment of nocturnal incontinence of urine are very numerous. In all cases 
the general health of the patient is the first point which requires atten- 
tion. The complaint is generally associated with various other evidences 
of debility, and tonics are therefore indicated. The urine should also be 
examined, though it rarely happens that anything abnormal is discovered. 
Worms in the rectum may possibly cause or aggi'avate the complaint^ and 
if present, must be got rid of by appropriate treatment. The diet of 
the patient should be generous, bat easy of digestion^ the quantity of 
fluid taken should be carefully regulated, and abstinence from liquids 
should be enjoined during the latter part of the day. The child should 
be made to pass urine at regular hours during the day, and particularly 
before £oing to bed. The bed-clothes should be sufficient for the pur- 
poses 01 warmth, but a soft feather-bed is undesirable. The child may 
be roused once or twice during the night and made to par*, water. 
Trousseau and Bardcleben have recommended that during the daj the 
child should be encouraged to retain his urine as long as possible. 

With regard to local treatment, in the case of male patients the intro- 
duction of a catheter has been found to arrest the complaint, at all events 
for a time.* On the supposition that the bladder is deficient in capacity 
it has been proposed to dilate the organ by injections. When in the case 
of boys the prepuce is found elongated, it will be advisable to perform 
circumcision. By way of a mechanical contrivance, Sir D. Corrigan has 
suggested that the prepuce should be drawn forward over the glans, and 
then painted over with collodion, which when dry will form a cap. 
When a few drops of urine escape from the urethra, this cap will become 
distended, and the resulting sensation will probably suffice to arouse the 
patient. The late Professor Niemeyer" used to recommend adult male 

Satients to wear at night an India-rubber rin^ to encircle the prepuce 
rawn forwards over the glans. When the urine begins to escape, the 
distention of the prepuce will be felt by the patient, he can then remove 
the ring and empty his bladder. The contrivance may then be laid aside, 
if the discharge of urine takes place only once during the night. 

There are certain remedies classed as specifics which in some cases 
act admirably, but are by no means always to be relied on. Belladonna 
was highly recommended by Trousseau, in nightly doses of from -J- to ^ 
of a grain of the powdered leaves with an equal quantity of the extract. 
The effect of the drug is to dimiilish the sensitiveness of the mucous 
membrane of the bladder, and to cause partial paralysis of the detrusor 
urinse. The remedy should in all cases have a thorough trial ; if small 
doses do not suceed, the quantity should be increased until constitutional 
symptoms, such as dryness of tne throat and dilatation of the pupils, 

* Podrazki, loc. cit, P. 74. 

' Lehrbuch der spec. Fath. u. Therapie, Aufl. iz., Bd. ii., s. 92. 
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begin to appear. A great deal will have been accomplished if one or two 
nights pass without any involuntary discharge of urine; the old habit 
having been thus broKen through may ffradualljr wear off. Chloral 
hydrate is another remedy of this class^ ana its action is more prompt 
than that of belladonna. It is highly spoken of as a remedy for this 
complaint by Dr. Bradbury,* of Cambridge, who regards nocturnal enu- 
resis as an epilepsy of the bladder, and who has noticed that persons who 
are incontinent in youth sometimes become epileptic after puberty. 
Another medicine which often produces very satisfactory effects is tho 
syrup of the iodide of iron. In a series of cases reported by Dr. Barclay,* 
the majority were completely cured by the use of this medicine for sey- 
eral days. It has also been found very serviceable by Winckel,* Lebert,* 
and others. It may be combined with cod-liver oiL Dr. Gross recom- 
mends minute doses of strychnia (gr. ^) with cantharides gr. i^, and 
combined in atonic cases with tinct. ferri perchlorid. Tepid and cold 
baths, either local or general, are likely to be useful auxiliaries in effecting 
a cure. Where these cannot be obtained, recourse may be had to cold 
affusion or sponging with cold water over the lower part of the spine. 
In some cases the complaint is especially troublesome during cold 
weather. Care should be taken to Keep these patients well clad and 
warm at night. The unfortunate sufferers from this affection are often 
severely punished by those in charge of them. Unless the habit is obvi- 
ously the result of laziness, this treatment can only serve to make matters 
worse, and should therefore bo deprecated. 

> British Medical Journal, April 8th, IS'^l. 
* Medical Times and Gazette, December 17th, 1870. 
' Handbuch der Frauenkrankheiten. p. 216. 

^ ZiemsBen*s Handbuch der spec. Path. u. Therapie, Band ix., *H&lfte iL, 
s. 878. 
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CHAPTER XVI. 

BETENTIOK OF UBIKE. 

Betektiok of urine is a Bymptom common to varions affections of 
the urinary organs. The term expresses a condition in which the blad- 
der contains a quantity of urine which^ from some cause or other, can- 
not be expelled oy the natural efforts of the patient, but continues to 
accumulate and to distend the organ. When the retention is complete, 
the symptom assumes a prominence far greater, at the moment^ than 
that of tue original disease of which it is the result. 

Betention of urine may arise from a variety of causes, the majority of 
which may be classed under two main headings. ^ Thus paralysis or atony 
may render the bladder incapable of expelling its contents ; or, the ex-, 
pulsive power of the organ being normal, the outflow of urine may be 
prevented by some mechanical obstruction either in the bladder itseli, in 
the urethra, or in the surrounding tissues. Giviale proposed the term 
''stagnation of urine'' for those cases in which the symptoms are due to 
paralysis or atony of the bladder, reserving the term "retention'* for 
the second class, which is characterized by the presence of some obstruc- 
tion. It appears, however, unnecessary to make a verbal distinction of 
this kind between the two classes, and the more so because there is an> 
intermediate class in which the symptoms are referable to a double cause, 
viz., to partial paralysis or atony, and to the existence of an obstruction, 
to which the paraljrsis is due. 

Betention of urine due to paralysis or atonv of the bladder has been 
sufficiently discussed in a preceding chapter. It remains now to consider - 
those cases in which the symptom is due to some form of obstruction, 
and also to point out various other causes of retention of urine whicki 
do not belong to the classification proposed. 

The causes of obslxuction to the passage of urine are tolerably numer- 
ous,, but some of them are much more common than others. Thus, in- 
flammation of the prostate, chronio enlargement of the same gland, and 
stricture of the urethra, are the causes most frequently met with, but 
besides these, cancer or polypus of the bladder, cancer of the prostate, 
a calculus or other foreign oodj in the bladder or urethra, the lodgment 
of coagula, laceration of the urethra, abscess of the prostate gland or in 
the perineum, extravasation of urine or blood in the perineum, may each 
of them produce an obstruction to the escape of urine, and thus cause 
retention. 

A description of the majority of these affections, with the symptoms 
to which they give rise, will be found in various chapters of this book. 
It will here be sufficient briefly to glance at their symptoms, and to 
point out the means of distinguishing between the various circumstances 
under which retention of urine may occur. 

When called to a case of retention of urine, the surgeon should in- 
quire as minutely as possible into the patient's previous history. Did 
12 ^ 
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the retention come on suddenly, or had there been any proTious difficulty 
in passing urine ? Was there or had there been any discharge from the 
urethra ? Was there any history of previous injury ? These questions, 
together with others having reference to the nature and seat of pain, 
will usually elicit answers from which a preliminary diagnosis can be 
made as to the possible cause. 

Inflammation of the prostate may occur during the course of gonor- 
rhoea, and generally as a result of some indiscretion or dissipation on the 
part of the patient. In such a case the discharge usually ceases ; pain, 
at first dull, but soon of a burning character, is felt at the neck of the 
bladder and in the perineum ; the calls to pass urine are frequent and 
urgent, the pain being aggravated by each attempt as well as by move- 
ments of all kinds. Defecation also becomes very painful. These symp- 
toms are accompanied by rigors and fcverishness. The desire to pass 
urine becomes almost irrepressible, and complete retention may sneedily 
supervene. On examination by the rectum the prostate is founa to he 
swollen and exquisitely tender. The treatment of this form of retention 
consists in withdrawing the urine by means of an elastic catheter, and 
the administration of anodynes and saline aperients. Leeches, followed 
by hot fomentations, should be applied to the perineum. Perfect rest 
and low diet are of course to be enioined. Abscess may form, and the 
pus usually finds its way into the urethra, less frequently into the 
rectum. It has been known to approach the surface of the perineum. 

Chronic enlargement of the prostate gland is a frequent cause of reten- 
tion of urine in elderly patients. After experiencing more or less difficulty 
for some time in passing water, the symptoms of retention suddenly super- 
vene. On examination by the rectum some enlargement of the prostate 
may be detected,bu t inasmuch as the hypertrophy which causes the obstruc- 
tion affects principally the middle lobe of the prostate, retention may occur 
from this cause without any great amount of enlargement being detectible 
by the finger. This affection and its treatment will be found fully de- 
scribed in a subsequent chapter. After an attack of retention the use of 
the catheter may be frequently required, as some time must elapse be- 
fore the bladder can regain even its usual amount of contractile power. 
Moli^ant disease of the prostate may likewise cause retention of urine. 
The disease is, however, rare, and the history of the case will serve to 
distinguish it from other forms of enlargement. The sympton^ are 
more rapid in their course than those of chronic hypertrophy ; there is 
also frequent haemorrhage and severe pain in addition to the constitu- 
tional symptoms of malignant disease. The induration is very consider- 
able, and the inguinal glands are apt to be affected. Neighboring or- 
gans, the rectum especially, are apt to become involved. Stricture of 
the urethra is another frequent cause of retention of urine. The char- 
acter of the obstruction may generally be determined by the history of 
the case, and the resistance experienced on instrumental examination 
will confirm the diagnosis. In cases of organio stricture, retention of 
urine may easily be caused by inflammatory swelling of the submucous 
tissue, a condition whiph may be produced by excesses of various kinds, 
or may supervene without any obvious cause. Spasm of the urethral 
muscles likewise aids in occluding the canal. The diagnosis of these 
cases is, as a rule, easily made, but the treatment may present great diffi- 
culties. The first step is to endeavor to introduce a catheter. A e^um- 
clastic instrument should be first tried, and if this fails, a silver catheter 
should be employed, the greatest care being taken to avoid laceration of 
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the urethra. If it be found impossible to pass an instrument^ the effects 
of chloroform may be tried, or the patient may be placed in a warm 
bath, and a full dose of opium administered. After an hour or two, the 
irritation may be found to have subsided, and the spasm to have been re- 
lieved by the action of the opiate, and the patient may perhaps be able 
to pass urine without assistance, or if not, there may be little or no 
dimculty in introducing the catheter, which in that case may be allowed 
to rcmam. 

In some cases the difficulty appears to be due rather to spasm than to 
inflammatory swelling, and for such Sir H. Thompson and others recom- 
mend repeated do^es of tinct. ferri perchlorid. — 15 or 20 minims every 
quarter of an hour, administered four or six times. The modus operandi 
of this empirical remedy, which was recommended long ago for so-called 
spasmodic stricture, cannot be explained, and as it is generally used in 
conjunction with other measures, such as the warm bath and opium, it is 
impossible to determine the amount of benefit which may be really due 
to it. Chloroform would ap)>ear to be especially indicated for such cases. 
Indeed, it may be tried in nearly all cases of retention of urine where no 
special circumstances forbid its administration. 

Supposmg, however, that 'all expedients fail, the patient's condition 
will soon become extremely urgent, and other steps must be taken in 
order to relieve him. The surgeon's choice usually rests between punc- 
ture of the bladder through the rectum, the same operation above the 
pubes, and cutting into the urethra through the perineum. The first 
method was strongly recommended by Mr. Cock, and it is the one that 
has been most generally adopted bv English surgeons. In Ireland, how- 
ever, accordmg to Mr. Flemmg,* the supra-pubic operation has been and 
is yet always selected. The necessity for the adoption of either method 
occurs but rarely. Mr. Fleming, during a very extended practice, has 
only twice had to puncture the bladder ; in one case the retention was 
due to stricture, in the other, to malignant disease. Sir H. Thompson,' 
during a jDeriod of twenty years, has found it necessary to puncture the 
bladder twice for retention due to prostatic enlargement, and four times 
for retention from stricture. One of the former operations was a supra- 
pubio puncture, all the others were by the rectum. The latter operation 
IS simple and easy of performance. The instruments required are a 
curved trocar, seven or ei^ht inches in length, and a canula. The rectum 
having been previously cleared out by meuns of an enema, the patient is 
made to sit on the edge of the bed, his back supported by pillows, and 
his legs kept apart b^r two assistants, with each foot resting on a low 
chair. One of tho assistants makes firm pressure over the pubes, so as 
to press the bladder towards the rectum. The surgeon passes tho fore- 
finger of the left hand into the bowel, and feels for the prostate and the 
bulging of the bladder beyond ik The trocar, with its point retracted 
within the canula, is then passed along tho upper sui'face of the finder, 
till the bladder is reached. The handle of tho instrument is then 
depressed, and the point of the trocar is carried gently but firmly through 
the coats of the rectum and bladder, until it is felt to be free in tlie 
cavity of the latter. The trocar is then withdrawn and the canula is 
fixed in position with tapes. This operation is obviously unsuitable for 
cases in which the prostate is much enlarged, and when such a complica- 
tion exists, the supra-pubic puncture may have to be resorted to. 

' Injuries and Diseases of the Genito-Urinary Organs, p. 248. 
* Diseases of the Urinary Organs, p. 122. 
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This operation was first performed by a French surgeon, Mery, in 
1701. The patient having been placed on his back with his head raised, 
and his thighs slightly flexed, and the hair having been removed from 
the supra-pubic region, a vertical incision, about an inch and a half in 
length, is made through the parts in the median jine down to the linen 
alba. Mcrcier* recommends that this preliminary incision should be 
omitted, on the ground that the division of the muscular and fibrous 
tissues only increases the risk of infiltration of urine. He directs that 
the surgeon, standing on the patient's right side, should place his hand 
over the hypogastric region, and make firm pressure with the thumb and 
forefinger at each side of the spot where the trocar 19 to be plunged in. 
This instrument, which should be long and curved, having been well 
oiled, is held in the right hand, its concavity directed towards the pubes. 
Its point is then plunged in at right angles to the vertical axis of the 
body, in the middle line, about an inch and a quarter above the pubes, 
and the point of the instrument, while passing through the wall of the 
abdomen, should be directed towards the posterior aspect of the bone. 
Penetration of the bladder will be indicated by absence of resistance. 
The trocar should then be withdrawn, the canula being kept in its place 
by the^thumb and forefinger of the left hand. The patient should be 
placed on his side, in order to facilitate the escape of unno. The length 
of time during which the canula is allowed to remain in position must 
be determined DV the circumstances of the case. A gum-elastic catheter 
may be passed aown the canula, and this latter withdrawn, whenever it 
seems desirable to provide for the escape of urine by the wound for a 
lengthened period. In cases where the abdominal wall is thin and devoid 
of fet, a preliminary incision may not be requisite, but where there is any 
thickness of tissue between the integument and the bladder^ the pre- 
vious use of the scalpel will facilitate the passage of the trocar. 

There is another operation which may be performed for the relief of 
retention of urine due to impermeable stricture, and it is one that has 
the advantage of dealing effectually and curativeiv with the cause of the 
symptoms. The operation consistis in cutting down upon the urethra 
from the perineum, and it is termed ** external urethrotomy,*' or "peri- 
neal section." It is distinguished from Syme's operation by the fact that 
for the latter the stricture must admit of the passage of a grooved staff 
which serves as a guide for the knife. When, on the other hand, the 
stricture is impassable, the extremity of a staff which has been passed as 
far as possible indicates the position of the urethra at the commencement 
of the stricture. The operation is thus performed. The patient is 
placed in the lithotomy position, and a large grooved staff is passed down 
to the obstruction in the urethra. If a false passage is known to exist, 
especial care is necessary to keep the point of the staff in the urethra 
itself. A free incision is then made in the raphe of the perineum, 
either from above downwards, towards the apex of the stan, or, the 
index finger of the left hand being placed in the rectum, the knife may 
be inserted with its edge upwards, and made to cut its way out towards 
the scrotum. The extremity of the staff having been thus exposed, the 
surgeon dissects through the thickened and indurated tissue, and endeav- 
ors to find the part of the urethra posterior to the stricture. In order to 
facilitate the aissection, the sides of the wound should be widely sepa- 
rated by means of tenacula, or loops of silk, one passed through each 

* Anatoniie et Physiologie de la Vessie, p. 17. 
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margin of the urethra, where that canal has been opened just in front 
of the obstruction. An attempt should also be made to pass a small 
filiform guide through the constriction, and if this can be done, the 
division of the tissues can be more readily and safely effected. If, how- 
over, no guide can be passed, the knife must be kept in the middle line, 
and the supposed direction of the urethral canal must be followed as 
closely as possible. The stricture having been divided, a full-sized cath- 
eter is to be passed down the urethra into the bladder. During the sub- 
sequent progress of the case the catheter must be retained until cicatriza- 
tion has taken place, the instrument being changed everv few days. For 
some time after the operation, undue contraction of the parts must be 
prevented by the frequent introduction of the instrument. 

The bladder may also be tapped through the pubic symphysis. This 
operation was first proposed by Dr. Brander, of Jersey, in 1825, and it 
has been performed successfully in several instances. A hydrocele trocar 
and canum, of medium size, is the instrument reouired. The patient 
should lie on his back and the trocar is introduced about the centre of 
the symphysis, and at right angles with the body. It should be passed 
somewhat obliauely downwards and backwards towards the sacrum. 
When the bladaer is reached, the trocar is to be withdrawn, and a piece 
of flexible catheter is then to be introduced through the canula and re- 
tained by a tape. The difficulty of the operation consists in the penetra- 
tion of the inter-pubic cartilage, which m advanced life becomes firmly 
ossified. Failure arose from this cause in a case reported by Sir H. 
Thompson, who explains that "puncture through the symphysis, which 
is solid bone in an elderly man, blunts the trocar so much that when the 
point arrives at the soft tissues and bladder on the other side, it will not 
penetrate but pushes them away. At least this is what happened in 
three experiments made on the dead body, for the purpose of observing 
the result." This difficulty, however, might be obviated by drilling a 
hole through the symphysis by means of a suitable instrument. 

A fourm method of puncturing the bladder has been suggested by a 
French surgeon, M. Yoillemier. Meeting with a case in which all other 
means of relieving the bladder appeared peculiarly hazardous and unlikelv 
to prove unsuccessful, he conceived the idea of passing a trocar througn 
the suspensory ligament of the urethra. This, the so-called subpubic 
puncture, is a far more difficult and dangerous operation than any of the 
other methods. For its performance, the patient should be placed on 
his back with the pelvis raised and the thighs slightly flexed. An 
assistant draws the penis downwards and backwards so as to put the 
suspensory ligament on the stretch. The operator, having carefully 
examined the subpubic arch, plunges a curved trocar through the integ- 
uments and suspensory ligament, and passes it under the pubes onwards 
into the bladder. M. Voillemier's operation does not seem to have been 
repeated. It has no advantages over the other methods, and is obviously 
more difficult. There is often a considerable plexus of veins at the spot 
where the trocar would enter the bladder.' 

There is yet another method which may be adopted for relieving a 
distended bladder. It may be punctured with a capillary trocar above 
the pubes, and its contents withdrawn by means of Dieulafoy^s pneumatic 
aspirator. One advantage of this method is the avoidance of infiltration 
of urine, but it is liable, on the other hand, to certain objections. It 

^ Hercier, loc. cit., p. 18. 
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would hare to bo performed as often as the bladder became distended with 
the unne, and frequent repetitions of the operation might produce seri- 
ous results, and would, moreover, be exceedingly troublesome both to 
patient and surgeon. In cases also in which the urine contained much 
tenacious mucus or epithelial debris, it would often be impossible to 
empty the bladder through a capillary tube. 

Of the above-described methods of relieving the bladder, puncture 
through the rectum and external urethrotomy are the most suitable 
operations for the majority of cases. The supra-pubic operation may be 
had recourse to when the prostate is much enlar^d. The indications 
for this procedure will be found described in the ciiapters on diseases of 
the prostate. 

The other causes of retention of urine may be very briefly discussed. 
Malignant and polypoid tumors of the bladder occur but very rarely, and 
the history of tlie case will usually indicate the cause of the symptoms. 
Stone in the bladder sometimes causes retention, which, however, would 
at once be relieved by the passage of a catheter. The lodgment of a 
calculus in the urethra may also be a cause of retention. If in front of 
the prostate, its presence will be detected by carrying the finger along 
the urethra. Steps must then be taken for its removal, and various 
kinds of forceps are applicable for this purpose. If the calculus be im- 
pacted in the prostate, it must be removed oy an incision similar to that 
for the lateral operation of lithotomy. 

Abscess of the perineum, if of suflicient size to cause retention of 
urine, would be easy of diagnosis, and all the symptoms would be relieved 
by an immediate and free incision. Laceration oi the urethra would also 
bo easily discoverable if attention were paid to the symptoms and history 
of the case. The treatment consists in the immediate introduction of 
an elastic catheter, or, if this be impossible, an incision should be made 
into the urethra from the perineum. 

The above are the most frequent causes of retention of urine in male 
patients. It is necessarjr to add a few remarks on the causes which may 
produce a similar condition in females. Retention of urine is an occa- 
sional manifestation of hysteria. Although diuresis is the ibost common 
symptom in such cases, hysterical patients not unfrequently declare that 
they have lost the power of voiding urine, and that none has been passed 
for several days. The main characteristic of these symptoms is that 
they are irregular and intermittent, and the patient experiences little 
real sutfering in the region of the bladder, unless that organ has become 
greatly distended. 

The treatment of such a case is obvious. The catheter must not be 
introduced too early. Indeed, these cases, if left to themselves, usually 
recover; but, if we once begin to pass the catheter, its use will be for a 
long time required, and the complaint will be protracted. Mr. Coulson 
met with a case of this kind, in which the catheter was introduced once 
or t^ice a day for some time, until at last a suspicion was excited that 
the malady was either feigned or nervous, and that it would bo desirable 
not to introduce the instrument. After this, the young woman left the 
hospital, but it was ascertained that the affection of the bladder soon 
subsided. As a general rule, in these cases, the catheter ought not to be 
introduced. Care, however, must be taken, lest the bladder become 
truly paralyzed from over-distention. Morbid changes may then ensue, 
as in other instances of similar disease. 

Other causes of retention of urine are disease or displacement of 
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neighboring organs. Thus it may be due to retroversion of the gravid 
uterus. The accident is most likely to occur at or about the period of 
quickening, or shortly before dehvery. The cervix uteri is turne(^ 
upwards and forwards, and presses firmly against the urethra, the orifice 
01 which is dragged upwards and backwards. The svmptoms may come 
on suddenly, or slowly and ^adually. Stricture-of the urethra is of rare 
occurrence in the female, but it has been occasionally met with as a 
result of gonorrhoea or syphilis, or of injury to the urethro-vaginal septum, 
and it might cause retention of urine. 

The same symptom has, in very rare instances, been caused by an 
imperforate hymen, which, by totally preventing the escape of the 
menses, had mechanically obstructed the urethra.^ The various tumors 
of the bladder and of the urethra, and the pseudo-membranous forma- 
tion which takes place in diphtheritic cystitis, may also obstruct the ure- 
thra and produce retention of urine. 

1 A case of this kind has been recorded by Mr. Oolej, Lancet, 1888, p. 895. 
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CHAPTEK XVII. 

HEMATURIA. 

H^HATXTBIA is a Symptom common to man^ diseases of the urinary 
organs. The term merely signifies that blood, in greater or less quan- 
tity^ is mixed with the urine and escapes during micturition. Haamor- 
rhage may arise from any portion of the urinary tract, and in all cases it 
is important to ascertain tne source of the bleeding and the cause to 
which it is due. 

Urine containing blood presents numerous diversities of color. These 
mainly dcpe&d upon the amount and character of the hsBmorrhage. If 
only a small quantity of blood be present, the urine, to the nailed eye, 
may appear unchanged; a larger quantity gives it a reddish hue, and if 
the haemorrhage be profuse, the discharge. may be almost pure blood. 
If a moderate quantity of blood has remamed for some time mixed with 
the urine, the latter fluid often assumes a smoky tint, the depth of which 
varies according to the Quantity of blood present. The urine may be 
uniformly tinged by the olood, or while the first portions that escape are 
normal in color, the last few drops may be > considerably altered. The 
manner in which the blood is mixed with the urine is a point of import- 
ance for diagnostic purposes. 

The microscope affords the surest means by which blood may be dis- 
covered in the unne. In true haematuria, blood-corpuscles are always to 
be found. These undergo variations in form and size according to the 
state of the urine and otner circumstances. Thej very rarely form rou- 
leaux, as is the case when the blood is obtained directly from the vessels. 
If the haemorrhage be profuse, and the blood be discharged from the 
bladder soon after its escape from the vessels, the corpuscles will appear 
normal in size and form. If, on the other hand, they have been exposed 
for some time to the action of the urine, they will be found roundish or 
globular in shape, and brownish in color, and if the urine be very dilute, 
the corpuscles expand from imbibition, and appear '^ as pale circles with 
sharp, delicate outlines, and without any appearance of cell-contents. 
If the urine be more concentrated, they preserve more nearly their nor- 
m^ biconcave contour, and appear smaller and more deeply shaded. 
Sometimes they shrink and crumple and become mis-shapen in various 
ways."* When the urine is very concentrated, they sometimes become 
stellate in form. According to Ultzmann,* the blood-corpuscles are gen- 
erally found to be much diminished in size when a small quantity of 
blood has remained for some time within the body mixed with a consid- 
erable quantity of urine. The action of the urine upon the blood-cor- 
puscles is, first, to remove their red color, and secondly, to cause them to 
break up into smaller globular bodies of varying size. 

* Roberts. Urinary and Renal Diseases, p. 129. 

* Anleitung zur Untersuchung des Harnes, von E. B. Hof maxin und R. UltE- 
mann. 
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Dr. Boberts states that ''the marks by which blood-corpuscles are dis- 
tinguished from other cells found in urme, are, the extreme tenuity of 
their outUne, the absence of visible cell-contents, and especially of 
a nucleus, and their feeble refractiye power. When the biconcave form 
is preserved, this, of course, is diagnostic." By these characteristics, 
they may be distinguished from confervpid sporules, the minute discoid 
forms of oxalate of lime and the nuclei of renal epithelium — bodies with 
which they are liable to be confounded. 

As a matter of course, albumen is present in urine which contains 
blood-cor{)uscles, and may be detected by the ordinary tests. Other tests 
for blood in urine are the discovery of the coloring matter by means of 
the spectrum apparatus; very minute quantities of blood may be thus 
detected. Haemoglobin in.solution gives rise to two dark streaks in the 
yellow and green of the spectrum, between Frauenhofer's lines D and 
£. This appearance is characteristic of the coloring matter of the blood. 
Another test is that devised by Heller, which consists in precipitating; 
the phosphates by means of a solution of potash. These carry down with 
them the coloring matter of any blood that may be present. Crystals of 
hffimatin may also be discovered in the sediment by means of Teichmann's 
process. 

It must not be forgotten that certain medicinal substances, taken in- 
temaJly, impart a red color to the urine. Bhubarb and senna produce 
this effect in patients whose urine has an alkaline reaction. The dis- 
tinction between such a coloration and that due to blood is easily made. 
In the latter case, albumen and corpuscles will be detected in the urine, 
and the addition of nitric acid will cause no change of color; but when 
the redness is due to the coloring matter of rhubarb or senna, it will be 
removed by adding an acid, to re-appear on pouring in an excess of 
alkali. 

In some cases of jaundice, the urine is brown-colored, owing to the 
presence of the coloring matter of the bile in an altered form. Such 
urine, however, contains no albumen, and if half its volume of sulphuric 
acid be added to it, it becomes opaque and deep-black in color.' Black- 
ish urine is also occasionally found in cases where wounds have been 
treated antiseptically by means of carbolic acid. Such urine, when 
heated with half its volume of sulphuric acid, gives forth the character- 
istic odor of carbolic acid. 

Haematuria being merely a symptom, it is to be considered in connec- 
tion with those obvious divisions of the urinary tract from which the 
haemorrhage may arise. Thus we shall consider the subject under the 
following heads: (1) Haemorrhage from the urethra. (2) Haemorrhage 
from the prostate and neck of the bladder. (3) Haemorrhage from the 
bladder itselL (4) Haemorrhage from the kidneys. (5) Haemorrhage of 
a general character from the urinary tract. 

Haemorrhage from the urethra may be the result of violence or of 
disease. Thus it may be due to injury to the penis from blows or wounds; 
laceration by inBtraments; rapture of the co^us spongioBum during vio- 
lent coitus or chordee; an impacted calculus, etc. It may also occur 
daring ijrore gonorrhoea, stricture, ulceration, as in syphilis, and as a 
symptom of urethral tumors. Haemorrhage from the urethra may be 
recognized by the fact that it occurs independently of micturition; the 
blood trickles more or less continuously from the urethra, and the quan- 

1 Ultzmann, Ueber Uaematurie, p. 117. 
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tity can be momentarily increased by making pressure along the courne 
of that canal. AYhen the patient passes urine, the first portion comes 
away more or less tinged with blood, and often containing long, worm- 
like red coa^ula, while the last portions may be almost, if not quite normal 
in color. The same appearance will be observed if retention takes place, 
and a catheter has to be used. When the hsemorrhage occurs in connec- 
tion with gonorrhcBa, more or less pus will be found mixed with the 
blood. 

Hasmorrhage from the prostatic portion of the urethra and neck of 
the bladder is characterized by the blood manifesting itself at the end of 
the act of micturition. Sometimes only the last few drops of urine are 
tinged with blood. There is no continuous trickling of blood from 
the urethra, and none can be made to appear by pressing with the finder 
alon^ the canal. If a catheter be introduced into the bladder, the urine 
which first escapes is free from blood, which, howeyer, showsitself as the 
catheter is being withdrawn. This form of hssmorrhage sometimes 
occurs as a symptom of chronic prostatitis, the result of gonorrhoea. 
The bleeding is very slight, and occurs at the end of micturition, or the 
last portion of the urine may be slightly tinged with blood. In addition, 
the urine is somewhat cloudy, owing to slight cystitis, micturition is fre- 
quent, and there is more or less pain at the end of the act. Haemorrhage 
irom the prostate and neck of the bladder may also be due to ulcerations, 
injuries, the lodgment of calculi or prostatic concretions, and may also 
be symptomatic of prostatic hypertropy or malignant disease. 

Hasmorrhage from the bladder or kidney is distinguishable from 
haemorrhage due to urethral or prostatic sources by the fact that the 
blood is uniformly mixed with the urine. In renal haemorrhages espe- 
cially, and in the majority of vesical haemorrhages, this characteristic is 
extremely well marked. It is, however, often difficult to determine the 
exact source of the blood, but an examination of the urine will assist in 
the formation of a correct diagnosis. Much importance was formerly 
attributed to the reaction of the urine as affording a means of distin- 
guishing between renal and vesical haemorrhage, xhe reaction of the 
urine bcin^ alkaline, the bleeding was supposed to have ite origin in the 
bladder; with an acid reaction, renal haBmorrhage was diagnosed. This 
distinction, however, is not true of all cases, for with profuse haemor- 
rhage either from the bladder or Jcidneys, the natural alkali of the blood 
masking any acidity of the urine, will communicate to the mixture an 
alkaline reaction. A copious secretion of pus, as in calculous pyelitis, 
mixed with a small quantity of blood and acid urine, may have the same 
effect, and, on the other hand, when the quantity of blood is slight, and 
no catarrhal state is present, vesical haemorrhage may co-exist with an 
acid condition of urine. If, however, blood be found m alkaline urine, 
such a reaction being due to carbonate of ammonia, the haemorrhage is, 
in all probability, of vesical origin. 

The color of the urine is another point of importance. When the 
haemorrhage is profuse, the blood will often be passed, with more or less 
urine, soon after its escape from the vessels, and before any change has 
taken place in its color. Under these circumstances, the bladder is the 
probable source of the haemorrhage. On the other hand, urine containing 
blood may have a more or less brown, reddish brown, or almost black tint, 
and these alterations in color are due te the changes which contact for 
some time with urine has produced in the haemoglobin of the corpuscles. 
These changes take place when the blood has remained for some time 
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mixed with the nrine, and either the kidneys or the bladder may be the 
sonrce of the hsemorrhage. Thus a florid red color in hsematuria is indi- 
cative of yesical mischief, while a brown or blackish tint shows only that 
the blood and urine have been for some time in contact, and it may 
occur both in vesical and renal hjemorrhage. A light brown, or smoky 
tint, however, is commonly indicative of renal affections. 

The examination of any coa^ula that may be contained in the urine 
will often greatly assist the diagnosis. If these are the products of 
recently effused blood, they will be soft in consistence and dark-red in 
color; light-colored coagula, on the other hand, indicate that the hsBmor- 
rhage is not recent, and that the coloring matter has been removed by the 
urine. As regards the shape of the clots, long, worm-like coagula are 
usually of renal origin, whereas those resulting from vesical hsemorrhage 
are, for the most part, roundish or irregulat in shape. The long, cylin- 
drical, worm-like clots indicate that the source of the hemorrhage is the 
kidney, or the pelvis of the kidney; the coagula themselves are formed 
in the latter situation, or in the ureters. Blood, however, from the kid- 
ney, may form more or less irregularlynshaped coa^la within the blad- 
der, so that these are not characteristic of vesical haemorrhage alone. ' 
Coagula do not always form when blood is effused into the urinary pas- 
sages; they are not found when the blood is in relatively small propor- 
tion to the urine; on the other hand, they are generally found when the 
blood is in excess, a condition which is most likely to occur when the pel- 
yis of the kidney or the ureter is the source of the hsemorrhage. In like 
manner, coagula are most prone to form in the bladder when a large 
quantity of blood is mixed with a small quantity of urine. 

The microscopical examination of the sediment will often determine 
the source of the hsemorrhage. If the blood come from the substance of 
the kidney, tube-casts composed of blood-corpuscles or fibrin, with rentd 
epithelium more or less deeply browned by the haematin, will be found 
in the deposit. In malignant disease of the kidney, the quantity of 
blood will usually mask all other structures. There is often nothing 
characteristic microscopically of hsemorrhage from the bladder. If 
catarrh, however, co-exist, there may be pus-cells in abundance, epithe- 
lium from the bladder, and crystals of the triple phosphate. 

The sources of yesical hsematuria are: wounds, new formations of yari- 
ous kinds, calculus in the bladder, ulceration, whether simple, tuber- 
culous, croupous or diphtheritic, acute congestion, as in cystitis, para- 
sites, a varicose condition of the neck of the oladder. 

Vesical hsemorrhage, due to wounds, is generally easy of dia^osis. 
The history of the case, the presence of a wound of the abdominal pari- 
etes, perineum or rectum, or a fracture of the pelvis, together with 
escape of blood from the urethra, or bloody urine drawn off by the cathe- 
ter will indicate the source of the hsemorrhage. 

Hsematuria is a marked symptom of some forms of tumor which 
occur in the bladder. These have been described in a previous chapter, 
and will therefore now be discussed only in connection with the symptom 
under consideration. The simple fibrous growths, which are very rare 
and occur chiefly in the form of polypi, do not necessarily give rise to 
hsemorrhage. If, however, their surface should become ulcerated, blood 
would appear in the urine. 

Hsematuria is a constant symptom of epithelioma, and the hsemor- 
rhage is often profuse, and continues even when the patient is at rest. 
In addition to the blood-corpuscles, numerous small epithelial cells are 
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sometimes to be found in the urine. These are very irregular in shape, or 
furnished with one or more prolongations. The nucleus is large and dis- 
tincty and each cell may contain seyeral nuclei. According to Ultz- 
mann/ the presence of these cells, co-existing with haematuria and vesical 
catarrh, is strongly suggestive of epithelioma. 

In a third form ox tumor to which the bladder is liable, hematuria 
is the most prominent symptom. The so-called " villous growth " is for 
the most part of a non-mangnant nature, but cancerous tumors may be 
covered by a growth of a similar character. In either case blood appears 
frequently or constantly in the urine, the haemorrhage occurring inde- 
pendently of bodily exercise or movement. The urine may appear like 
pure blood, or it may be brownish red or blackish in color. These variar 
tions depend upon the quantity of blood, and the length of time during 
which it has remained in contact with the urine, jrus-corpuscles may 
also be present 

The urine in these cases sometimes contains a larger amount of fibrine 
than corresponds with the quantity of blood apparently present. This 
condition has been called ^'nbrinuria." Dr. XJltzmann,' who has given 
a description of it, states that he has met with this symptom in three 
cases of villous tumor of the bladder. The urine, when passed, is quite 
fluid, and of a reddish yellow color, but after standing for a few minutes, 
it coagulates into a gelatinous mass, which adheres to the containing 
vessel. On being stirred, however, for some time, the fluid state is 
restored. Urine of this kind, as shown by its color, does not contain 
much blood, and it berins to coagulate almost immediately after it has 
been passed. In Dr. IJitzmann's cases the flbrinuria was accompanied 
by tenesmus and retention of urine, and the symptom occurrea at an 
eai'ly period of the complaint. He accounts for its appearance by sup- 
posing that the vessels supplying the muscular coat are subjected to great 
pressure during the violent spasmodic contractions of the bladder. The 
veins being more affected than the arteries, congestion occurs in the 
vascular loops of the villous tissue. If the tension is very great, the 
walls of the vessels give way, and considerable hssmorrha^e takes place. 
With a less degree of tension, only blood-plasma containing fibnne is 
effused, and this, mixing with the urine, coagulates on its escape from 
the bladder. For the same reason, in cases of villous tumor, the urine 
^ways contains more albumen than corresponds to the blood or pus in 
the sediment. This predominance of albumen mi^ht lead to the suspi- 
cion of an affection of the parenchyma of the kidney. In this latter 
case, however, the microscope would reveal the existence of numerous 
casts of tubes. 

In these cases of villous tumor, besides blood and pus-corpuscles, the 
sediment often contains coagula and fragments of villous tissue. The 
former are darker in color than the latter, but the coagulated blood 
sometimes contains fra^ents of tissue, which can be recognized as 
"villous" under the microscope. Dr. Ultzmann, however, points out 
that the urine in these cases seldom or never contains such distinct fi*ag- 
ments as are depicted in engravings. A characteristic and well-defined 
shred may come away in the eye of the catheter, but the shreds which 
appear in the urine, naving been detached by a process of ulceration or 

» Ueber Haematurie, Wiener Klinik, May, 1878. 

< Ibid. The above account of flbrinuria has been taken from Dr. Ultssmann's 
exhaustive Essay. 
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mortification, are always more or less changed in appearance. The dis- 
integration of the epithelium renders it dimcalt to distinguish the sepa- 
rate yilliy and the meshes of the tissue often contain pus and blood- 
corpuscles and bacteria. Crystals of haematoidin may also be discovered 
in the shreds, as well as small colorless spheroidal crystals, which Dr. 
TJltzmann believes are composed of oxalate of lime. In an alkaline con- 
dition of the urine any shreds passed are likely to be coated with crystals 
of the ammoniaco-magnesian jmosphate. 

With regard to nsmatuna as a symptom of villous growths^ the 
haemorrhage is often very profuse, especially at the commencement of 
the disease, and the blood is intimately mixed with the urine. Later on 
pus-corpuscles also appear, but blood-corpuscles are never absent from 
the sediment even though the color of the urine mvLj be almost normal. 

Yarix of the bladder is another affection of which hematuria is a 
symptom. This condition, which consists in venous enlargement of the 
vesico-prostatio plexus of veins, is somewhat rare, and is said by Dr. 
Gross to be generally associated with stone in the bladder, prostatic 
enla^ment, stricture, or some other obstruction to the flow of urine* 
Dr. U Itzmann, on the other hand, states that he has met with several 
cases in which varix of the bladder co-existed with hsBmorrhoids, the 
hsematuria alternating with discharge of blood from the piles. His 
patients were in fair health, and the nsBmaturia was the only symptom 
connected with the urinary organs. The bleeding comes on suddenly, 
and recurs at long intervals and is generally profuse. The dia^osis can 
be made only ji^^r viam exclusionis. ^ There are none of the other symp- 
toms of malignant disease or stone in the bladder, and nothing can be 
detected on sounding. ^During the intervals between the attacks the 
urine is normal. 

Haematuria is a fre(]uent symptom of stone in the bladder, but the 
quantity of blood lost is not so great as in cases of villous and other 
growths. HsBmaturia due to calculus is the result of injury to the 
mucous membrane of the bladder, and, as a symptom, it is especially 
characterized by appearing (when it occurs at all) after exercise, and 
subsiding with rest. The more violent the exercise, the greater the 
quantity of blood. When the haemorrhage is only slight, the urine may 
be unchanged in color, but blood-corpuscles will always be discoverable in 
the sediment. Sometimes a few drops of almost pure blood are passed 
at the end of the act of micturition. This is especially likely to occur 
when the bladder is inflamed, and the stone is rough and hard. Other 
symptoms will, of course, be present, and their cause will be positively 
determined by sounding. 

Haematuna, in certain countries, is caused by the presence of a para- 
site in the bladder. An affection of thfs nature is endemic in Egypt, the 
Mauritius, Madagascar, the Brazils, and some parts of Southern Africa. 
The parasite was discovered by Dr. Bilharz in 1851, and has been named 
the Bilharzia haematobia. Examples of this affection in persons who 
have returned from one or other of the above-mentioned countries some- 
times come under the notice of practitioners in England. Dr. Harley 
has met with three cases, and Dr. Boberts ' gives some details of the case 
of a groom, under his observation, who had been in the service of the 
Viceroy of Egypt. The parasite infests both the urinary and intestinal 
organs. It is found in the bladder, pelvis of the kidney and ureters, and 

> Urinary and Renal Diseases, p. 586. 
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produces serious mischief in these localities. It is supposed to find its 
way into the body either through the intestinal mucous membrane or 
through the skin. Having passed into the veins, it appears to effect a 
permanent lod^ent in those of the bladder, where it deposits its oya. 
These, by their presence, obstruct the vessels, and prodace various 
morbid changes in the coats of the bladder. Portions of mucous mem- 
brane become detached, blood is effused on the internal surface and 
between the coats of the bladder, and chronic catarrh, with copious 
secretion of pus, is developed. The hematuria is the most prominent 
symptom. The sediment of the urine contains blood and pus-corpuscles, 
mixed with coagula and shreds of tissue in whjch latter may be found 
imbedded the ova and free embryos of the parasite. The eg&;3 are 
oval bodies, about t47^^ ^' <^ ^^^"^ 1<)^S> I'ounded at one end, and hav- 
ing a spiny projection at the other. Their contents are granular. The 
free embryos are furnished with cilia. In addition to causing haematu- 
ria, the ova and the fibrinous coagula often form the startiufr-points of 
urinary concretions, and the frequency of calculous disease in Egypt may 
be accounted for by the prevalence of these parasites. 

The remaining vesical affections of whicn hsematuria is a symptom 
are the tuberculous, croupous and diphtheritic forms of inflammation. In 
tuberculous disease, the dia^osis must be based upon other co-existing 
symptoms. The complaint is almost invariably associated with a similar 
ejection of other organs, and the symptoms referable to the bladder are 
those of chronic inflammation and ulceration with copious discharge of 
pus and debris. Groujpous and diphtheritic cystitis are of very rare oc- 
currence ; they sometimes accompany similar forms of inflammation of 
other mucous membranes* The naematuria follows the detachment of 
the sloughs, portions of which will be found in the sediment of the urine. 
It is this form of inflammation which is produced by turpentine and 
cantharides, and is occasionally seen after severe instrumental labors. 

It now remains to say a few words upon hematuria as a symptom of 
various renal affections. Hemorrhage from the kidney may be caused 
by external in juiy, or by the irritation due to calculous concretions. It is 
also a symptom of hyperemia of the organ; of Bright's disease, acute and 
chronic ; and of cancerous and tuberculous disease affecting the kidney. 
In hematuria from any of these causes the blood is usually intimately 
mixed with the urine, and the color of the mixture will depend mainly 
upon the quantity of the blood. A more or less deep smoky tint is the 
, usual alteration when the blood is in moderate or small quantity ; but 
' when the hemorrhage is profuse, as it may bo after a severe injury, and 
in cases of malignant disease, the urine may resemble pure blood, or may 
be blackish-brown or chocolate color. The presence of casts of tubes in 
the deposit indicates that the blood comes from the substance t>f the 
kidney. These structures are found in the various forms of Bright's 
disease, and in cases where the hemorrhage is due to injury. When the 
hematuria is due to a calculus in the pelvis of the kideey, it will be ac- 
companied by the symptoms, more or less marked, of nephritic colic, 
and, in common with these, will be increased by exercise. The presence 
of long, cylindrical worm-like coagula indicates that the source of the 
hemorrhage is the kidney or its pelvis. Malignant disease of the kidney 
does not always cause hematuria. This symptom was absent in 28 out 

of 59 cases alluded to by Dr. Boberts.' 

- . — - — — — — — 

> Urinary and Renal Diseases, p. 519. 
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When ifc occurs it is usuallj profuse, and the urine is blood-red, 
brownish-red, or dark red in color. The presence of a tumor in the 
loins, and the signs of cancerous cachexia are the other important symp- 
toms upon which a diagnosis is to be based. In tuberculous disease of 
the kionej, the hsBmorrhage is usually slight, the blood bein^ present in 
q^uantity sufficient onl^r to cause the urine to assume a reddish-yellow 
tmge. The haematuna is not increased by exercise, and any improve- 
ment in the patient's health is usually followed by a diminution in the 
quantity of blood in the urine. The other symptoms are those of chronic 
pyelitis and chronic cystitis, and the presence of tuberculous deposits in 
other organs can generally be demonstrated. In addition to the blood, 
the urine contains pus-corpuscles and debris of various kinds. 

The last form of hssmaturia is that which occurs as a symptom of 
scurvj, haemophilia, severe pyaemia, and putrid fevers, and after the in- 
halation of certain poisonous gases. The blood-corpuscles themselves 
do not appear in the urine, but undergo disintegration while in the 
vessels and yield up their coloring matter, which becomes changed by 
coming into contact with the urine. The symptom in question has been 
described as "haematinuria," or "false haematuria.^' The urine con- 
tains albumen, but no blood-corpuscles, and mav be reddish-brown, or 
brownish-black in color. Any epithelial cells or debris contained in the 
sediment will be similarly tinged. 

Haemataria being merely a symptom, the treatment, generally speak- 
ing, will be that of the disease or condition to which the haemorrhage is 
due. It is, however, sometimes impossible to fulfil the causal indication, 
and when the haemorrhage is very profuse it may have to be treated in- 
dependently of the original •disease. The discovery of the cause is, how- 
ever, of the greatest importance in all cases, and this can generdly be 
effected by a careful observation of the symptoms and an examination of 
the urine. When the primary object is to clicck the bleeding, the treat- 
ment mainly consists in the administration of certain astringent reme- 
dies, both by the mouth and by injection into the bladder, in the use of 
cold applications, and in keeping the patient absolutely at rest. In 
haemorrhage, whether renal or vesical, due to calculus, rest in the hori- 
zontal position is the most effective method of treatment. Gold appli- 
cations are especially indicated when the bladder is the source oi the 
haemorrhage. Bags of pounded ice over the pubes or to the perineum 
may be employed, or iced water may be injected into the rectum, or a 
piece of ice may be introduced into the bowel. Opium should be ^iven 
internally in order to restrain the painful contractions of the bladder. 
It is undesirable to introduce a catheter so long as urine flows and there 
is no absolute retention. The coagulated blooa helps to check further 
flow, and if left to itself will be dissolved by the urine. If retention 
occur, and especially if, owing to the nature of the original affection, the 

Ktient has been unable for some time past to void urine otherwise than 
catheter, it may become necessary to evacuate the bladder. A full- 
sfzed catheter should first be tried, and if no urine issues, a Clover's ex- 
hausting syringe may be adapted to the catheter and an attempt made 
to withdraw portions of coagula. The utmost gentleness must of 
course be practised, as there is great danger of exciting fresh haemor- 
rhage. 

The internal remedies which have been found most serviceable are 
alum, gallic acid, acetate of lead, ergot of rye, tincture of iron, turpen- 
tine, sulphuric acid and matico. These substances all possess styptic 
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properties, and, generally speaking, they are more beneficial in renal than 
m yesical haemorrhage. Dr. Ultzmann recommends the subcutaneous 
injection of extract of ergot of rye. His formula is three parts by weight 
of the extract to fifteen parts of a mixture of glycerine and water ; half 
a fluid drachm to be used at a time. Alum may at the same time be 
giyen internally in doses of ten grains with fifteen minims of dilute sul- 
phuric acid. Sir H. Thompson recommends infusion of matico, two 
ounces every three or four hours if the bleeding is considerable, and for 
the local treatment of vesical hemorrhage a weak solution of nitrate of 
silver, gr. i. to 5 iv, water, or tincture of the perchloride of iron, 3 i- to 
the same quantitv. These latter remedies must be used with the great- 
est gentleness ; they are especially suitable for cases in which the haemor- 
rhage is due to the presence of a tumor in the bladder. The internal 
use of iron and quinme is indicated where there is a general predisposi- 
tion to hemorrhage, and, in the majority of cases, opium may be added 
with advantage to other remedies. 
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CHAPTEK XVIIL 

THE GHEKI8TBY AXD STRITCTITBB OF ITBIKABY CONCBETIOKS. 

The knowledge of urinary concretions in early times was very limited. 
Pliny, indeed, enumerates many remedies for stone and gravel ; but 
these are commonly of a very ineffectual character. Paracelsus conceived 
that urinary concretions possessed an analoCT with the tartar which 
urine deposits. He taught that a saline spirit unites with an earthy 
principle which is always present in the fluids of the body, and that by 
this union tartar or calculus is produced. Though Paracelsus in many 
respects was in advance of his age, especially on points of chemistry, he 
certainly added little, by these speculations, to the knowledge before 
possessed of urinary calculi. Van Helmonbmade the important obser- 
vation, deduced from experiments, that urinary concretions are essen- 
tially different from stony bodies. He added, tnat such concretions are 
not derived from matter contained in the food and drink. He revived 
an experiment made some centuries before by Baymond Lully, viz., 
mixing what was then called spirit of urine, namely, solution of carbon- 
ate of ammonia, with rectified spirit of wine, by wnich a white precipi- 
tate was obtained. This white precipitate was termed the offa Helmon- 
tiana, and was plainly the carbonate of ammonia thrown down owing to 
its insolubility in spirit. After this period more correct views be^n to 
be entertained as to the nature of urinary concretions. Hales confirmed 
what Van Helmont had taught as to the great difference between com- 
mon stones and urinary concretions, by showing how large a quantity of 
air the latter ^ve off under the action of heat. He directed iiis atten- 
tion towards the discovery of a universal solvent of these concretions, — 
an attempt in which he necessarily failed. Subsequently, Boyle, Whytt, 
Alston, and Slare, engaged in the investi^tion of this subject. Wnytt 
proposed lime-water as a remedy in calculous disorders. Alston showed 
that though lime-water is to a certain extent a remedy, yet that it is not 
a solvent of these concretions. The tendency of the unne to concrete, 
BO as to encase foreign bodies accidentally introduced into the urinary 
passages, was fully investigated, and numerous histories of this character, 
m both sexes, were given durinsr the last century. Early in the same 
centurj oorr^t views of the natnre of nrinarv concretions began to be 
entertained in the Leyden school. It was taught that the nuclei of such 
concretions are derived from the kidney, or from the bladder. Van 
Swieten held that the rudiments of calculi exist in the urine of the most 
healthy ; that such concretions form by the coalescence of like elements; 
that if the urine be passed before the tendency to this coalescence of 
elements takes place, there is no concretion; that this tendency is exerted 
more or less slowly in different individuals, and that under this view the 
first concretion may take place either in the kidney or in the bladder ; 
finally, that there is no ground for fear unless there is a too rapid ten- 
dency to the concretion or the elements of calculi within the urinary 
passages. Van Swieten pronounced those fortunate whose urine shows 
13 
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no Buch tondencj to rapid deposit after being passed^ and congratulated 
himeelf on being of the number. 

In 1776, Scheele discovered uric acid. ^ All the calculi that he exam- 
ined contained this substance. He describes it as a peculiar substance, 
possessed of acid properties; soluble with etfervescence in nitric acid, 
the solution affonuns; a pink color when eyaporated, without too much 
heat, to dryness. This substance was first termed lithic and afterwards 
uric acid. Scheele found all urine to contain uric acid, thus confirming 
what Van Swieten had remarked as to the presence of the elements of 
calculi in urine. Soon after, Bergman discovered lime in certain calculi. 
After this period little advance was made until WoUaston published his 
treatise in 1797. In his paper three calculi are described, besides that 
which Scheele discovered, namely, the fusible, the mulberry, and the 
bone-earth calculi. The mulberry calculus had been noticed by surgeons 
for some time, owing to its peculiarity of appearance. Smithson Ten- 
nant had remarked that the fusible calculus was not consumed by heat^ 
like those examined by Scheele and Bergman ; he found that this calcu- 
lus passed into an opaque ^lass before the blowpipe, and conjectured that 
it contained phosphate of lime along with other salts* WoUaston showed 
that this calculus contained ammonio-phosphate of magnesia. He proved, 
besides, that oxalate of lime is contained in the mulberry calculus, idso 
that the smaller calculi, termed hemp-seed calculi, contain the same 
substance* He also taught that the bone-earth calculus contains phos- 

Ehate of lime, differing, however, from the phosphate of lime of the 
ones. A few years after, Fourcroy and Vauouelin made an important 
contribution to the chemistry of urinary calculi, though in their treatise 
no mention, whatever is made of what WoUaston had discovered and 
taught. These chemists announced the presence of urate of ammonia 
and silica in urinary concretions. In 1810, WoUaston made known his 
discovery of cystic oxide as a urinary concretion. In 1817, Dr. Marcet 
published his valuable work on urinary concretions ; in 1821, Dr. Prout, 
in his treatise, threw much li^t on this subject ; while more recently, 
the works of Drs. Golding Bird, Bence Jones, Parkes, Beale, Thudi- 
chum, Roberts, Harley, M. Becquerel, Dr. Ultzmann and others have 
considerably added to our knowledge. 

Urinary calculi, beiufl^ more or less reralarly deposited around a 
nucleus, usually assume the globular or ovoid form after remaining long 
in the bladder ; but this shape is by no means universal, especially in the 
case of renal concretions, which are often very irregular, moulded to the 
pelvis of the kidney, and even branched like a coralline, while those found 
m the ureter are c vlindrical. Even vesical calculi often affect shapes widely 
different from the globular or ovoid. In cases where several calculi 
exist at the same time in the bladder, some often exhibit flattened surfaces, 
produced by mutual attrition, which give them a polyhedral aspect. In 
other cases the globe or ovoid is compressed laterally, and changed to the 
amygdaloid shape, and in cases in wnich a portion of the calculus is em- 
braced by a fold of the mucous membrane or encysted, the expost part 
continues to increase in bulk by successive deposits, so that ultimately 
the encysted portion forms a sort of pedicle to tne entire calculus. 

The character of the surface is as variable as the form ; it may be 
either smooth, or even polished, covered with minute crystals, or more or 
less rough and tuberculated, as in the mulberry calculus. 

The colors of calculi vary from white through pale yeUow to brown, 
brownish-green, and even almost to black. Phospnatio calculi are often 
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white : those of nrio acid vary from yellow to brown ; those of zanthic 
oxide haTing a cinnamon brown tint ; while calculi of oxalate of lime 
vary from yellow to yellowish-brown, brownish-green, or even blackish- 
green. 

The size and weight of calculi are eyen more uncertain. They ordi- 
narily vary from a few grains to several ounces, the great majority being 
under 1 oz. in weight. The smallest which ever came under Mr. Goul- 
son's observation, was removed by him in the presence of Mr. Buxton 
Shillitoe and others ; it weighed only 5 grs. Dr. Gibson, of Bichmond, 
United States, extracted one, the weight of which did not exceed 5 grs. ; 
it was a phosphatio calculus, smaller than a middle-sized grain of coffee. 
Dr. Oross removed one of a similar weight, the patient being a boy, six 
years of age.* Phosphatio calculi are those which attain, as a general 
rule, the largest size ; their increase is often very rapid. 

The largest vesical calculus on record is said to have been in the posses- 
sion of the French lithotomist, Morand. It weighed 6 lbs. 3 oz. An 
enormous stone weighing 51 oz. was long preserved in the hospital of La 
Charity, Paris. It was extracted after death, from the bladder of a poor 
curate, who died in that hospital, in the year 1690. 

The largest calculus preserved in our collections is the one which Mr. 
Cline attempted to extract from the bladder of Sir William Offilvie ; it 
weighed 44 oz. and was 16 in. round one axis, by 14 round the other. 
Numerous cases are recorded where the stone weighed from 5 to 15 or 
20 oz. ; but how small a proportion they bear to the mass of cases operated 
on, may be ^thered from the fact that, of the 703 calculi in the Nor- 
wich collection, weighed by Mr. Crosse, only two exceeded 6 ozs. in 
weight, and they were between 6 and 7 ozs. 

The number of calculi existing at the same time in the bladder is 
subject to some variation. In the great majoritjr of cases the calculus is 
solitary, but two or more may be found, lir. Listen met with 7 out of 
27 cases, in which more than 1 calculus existed. Klein met with 12 
instances of 2 to 6 calculi in 79 operations. Mr. Crosse ^ves a list of 
100 fatal cases of lithotomy, in 84 the calculi were single ; m 7, 2 caJccQi 
were formed ; in 6 cases, 3; in 2, 4 calculi ; and in onlv 1 case, 5. Much 
greater numbers, however, have been extracted from the bladder ; but it 
should be remembered that in such cases the calculi are small in com- 
parison with their number. As many as 200 of these small calculi have 
been removed by Boux and Dupuytren. Sir A. Cooper extracted 242 at 
one time. Professor Eve, of the United States, removed 117 calculi by 
the lateral operation, weighing from one grain to three drachms. The* 
case of a woman whose bladder contained 214 stones is recorded in the 
** Philosophical Transactions. '' It is stated that no less than 59 calculi 
were discovered in the bladder of the celebrated naturalist, Buffon ; and 
Murat aflSrms, what one is forced to consider fabulous, that he found 
678 calculi in the bladder, and nearly 10,000 in the kidneys of an aged 
patient. An authentic case, however, and the most remarkable on 
record, occurred to the late Dr. Physick, of the United States, who ex- 
tracted more than 1,000 calculi from the bladder of Judge Marshall; they 
were of an oval shape, and varied from the size of a partridge shot to 
that of a bean.* 

The internal structure discoverable on section is either uniform or 

' GroBs, loc. cit., p. 175. 

* Gib6on*8 Institutes, 6th edition, vol. iL, p. 220. 
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formed of concentrio lamlnad encircling the nncleos. In many calcnliy 
in addition to the concentrio laminsB, bnes radiating from the centre are 
observed, as if the lamin» were composed of perpendicular crystalline 
fibres. In some calculi the concentrio lamince are easily separable, in 
others firmly adherent. In the latter case the laminss are sometimes, 
as in the oxalate of lime calculus, indicated only by faint concentric 
lines. 

The chemical composition of the nucleus and concentric coats may he 
either homogeneous, or the nucleus may differ from the superimposed 
strata; these again may be seyerally composed of different constituents, 
as in the alternating calculus, so that each concentric lamina must be 
subjected to a separate analysis. 

As the chief constituent of healthy urine is urea, so does uric acid 
constitute the nucleus in the great majority of urinary calculi. If, as is 
now generally admitted, the phosphates be a secondary formation, and 
as Dr. Owen Bees asserts, oxalate of lime is to be regaraed as uric acid, 
or urate altered after secretion, it would follow that calculous disease in 
the human race may be reduced to the deposit of a single element. 
^'The other constituents,'' obseryes Dr. Bees, ''are of such rare occur- 
rence, that were it not for urio acid, calculus would be less frequently 
met with than tetanus." 

Howeyer this may be, the predominance of uric acid, as a nucleus, is 
fully established. Of 212 specimens in the Museum of Guy's Hospital, 
examined by Dr. G. Bird, 128 contained a nucleus of uric acid or urates. 
Of 71 calculi in the Museum of the Transylyania IJniyersity, 44 were 
formed round nuclei of the urates or urio acid. 

Of Dr. Bird's cases, the oxalate of lime and phosphates form the 
nuclei in 69 specimens — ^in the Transylyania Museum they constituted 
22; hence, out of the whole number of 283 specimens, we haye only 19 
in which the nuclei were formed of cystine and by foreign bodies, where 
the calculi were mixed. Bound the urio acid nucleus is often deposited 
a layer of oxalate of lime, which we can readily explain if we admit, with 
Prout and Dr. Bees, the conyersion of urio into oxalio acid; while, still 
more superficially, are frequently discoyered layers of the mixed phos- 
phates, deposited in consequence of the ammoniacal condition oi the 
urine, an alteration due to the conyersion of urea into carbonate of 
ammonia. 

Becent inyestigations with reference to the composition of the nuclei 
of urinary calculi haye fully confirmed Dr. Bees' obseryation as to the 
predominance of urio acid. Dr. Ultzmann, of Vienna, has paid consider- 
able attention to this subject, and has published the results of an exam- 
ination of many hundred calculi.' He diyides urinary calculi into two 
groups. In the first group he places those in which the nucleus is formed 
of material deposited in acid urine. Calculi belonging to this group he 
attributes to a primary stone-formation. The second group contains 
calculi whose nuclei are composed either of the substances deposited in 
alkaline urine, or of a foreign body, and calculi of this class he describes 
as being due to a secondary stone-formation. Calculi of the first class 
originate almost inyariably in the kidneys, and haye as a nucleus, either 
urio acid, urate of soda, oxalate of lime, or cystine. Calculi of the 
second class originate for the most part in the bladder, and the nucleus 
is composed of the urate of ammonia, the ammoniaco-magiiesian phos- 

> Ueber Hamstembildung, Vienna, 1875. 
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phate, or the phosphate of lime. In examining 545 single yesical calculi, 
Dr. Ultzmann found 



Nuclei of Uric acid 

" Oxalate of lime • 

** Earthy Phosphates 

** Cystine . • 

" Foreign hodies 



441 or 80.9 per cent. 
81 " 5.6 
47 " 8.6 •* 
8 " 1.4 " 
18 " 8.3 " 



Of these calculi, 480 belonged to the primary f ormatiouy and of these 

The nucleus was formed of Urio Acid in 441 instances, or 91.8 per cent. 
•• ** *• Oxalate of lime 81 ** 6.4 *« 

" ." " Cystine 8 " 1.6 " 

From a more extended examination "which included 73 multiple calculi, 
and 319 passed spontaneously. Dr. Ultzmann arrived at the conclusion 
that, in the priiTiary stone-formation (a process to which 88 per cent, of 
all odculi are due) tne nucleus is formed of urio acid in nearly 94 per 
cent, of the cases. The importance therefore of uric acid as a factor in 
the production of calculus cannot be over-rated. We shall return to this 
subject in the chapter on the ** Causes of Stone." 

It is interesting to compare Dr. XJltzmann's results with those obtained 
by Dr. Klien in Kussia, and Dr. H. V. Garter in India. The former 
reports ' that stone is extremely common in the central districts of East- 
em Russia. At certain times patients suffering from calculous disease 
form one-fifth of the cases in the Moscow Hospital. In this hospital the 
yearly average of such cases is over 60. The patients are for the most 
part of the peasant class; children are three times as numerous as adults, 
and there were only four women out of 1,792 stone cases occurring 1822- 
60. Alternating duculi are the most common; the nucleus is generally 
uric acid or its salts, and is frequentlv covered by a layer of oxalate of 
lime. Phosphates sometimes form the entire stone, and generaUv the 
outer layer of the alternating calculi. Whereas calculi composed oi uric 
acid are common in England, France, and Germany, in Bussia the oxa- 
late of lime and phosphatio calculi are more frequently met with. Of 
these, oxalates are found in children and youn^ people^ while phosphatic 
and uric acid calculi are more common in adults. 

Dr. Vandyke Carter>* whose researches refer to Western India, has 
found that oxalate of lime is far more common, both as a nucleus and 

(general constituent of calculi, in that country than in England. Galcu- 
ous disease is frequent and peculiar in Western India, and the following 
table (from Dr. Garter's report) shows the percentage of calculi there 
and in England, having for their nucleus fA) uric acid; (B) urate of 
ammonia; (C) oxalate of lime; (E) earthy pnosphates; and (£)) cystine. 



Seriei 


Grant College, 
Bombay 


Coll. of Surgeons, 
London 


Gu7*8 Hospital 


Norwich 


A 
B 

C 
E 
D 


11.76 


43.16 
81.21 


52.40 
9.14 


48.87 
88.61 


56.80 

88.65 
8.86 
0.84 


14.75 

10 40 

0.46 


71.79 

22.59 

10.57 

5.28 


18.27 

7.24 

none 



1 Ueber die Steinkrankheit und ihre Behandlung in Russland, Archiv fur klin. 
Chirure., Bd. vi., 8. 78. 

' Calculous Disease in Bombay. St George's Hospital Reports, 1871-72, p. 85. 
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Dr. Garter farther observed the oxalate of lime occara in 50 per cent 
of calculi composed only of one ingredient, whereas in the College of 
Surgeons of London the proportion of such calculi is only 14 per cent. 
The proportion of calculi having uric acid or urates for their nucleus 
or substance is considerably less m India than in England, and in the 
former country urate of ammonia is more common than uric acid. The 
earthy phosphates are far more rare either as a nucleus or as forming the 
substance of the calculus. Of 170 Indian calculi, in 100 the nucleus 
was formed of oxalate of lime ; in 38 of urate of ammonia ; in 25 of uric 
acid, and in 7 of the mixed phosphates. From these figures we may 
safely conclude that over a large part of India as compared with home 
districts, oxalate of lime is tne element most commonly met with in 
urinary calculi. We shall recur to these and to Dr. Eiien's statistics 
when discussing the causes of calculous disease. 

The disposition of the nucleus is not always the same. It does not 
necessarily occupy the centre of the calcareous mass, nor is it inyariably 
continuous with the layers which may have been deposited on it. Some- 
times the nucleus is inclosed in a hollow envelope of calcareous matter, 
like a kernel in a nut-shell ; the deposit and subsequent desiccation of 
animal matter, blood, etc., on the surface of the nucleus may possibly 
explain this curious appearance. Mr. Crosse has riven the figure of a 
stone, which resembled a small gherkin in shape ; the nucleus, composed 
of oxalate of lime, occupied one end, while the remainder was composed 
of the phosphates. In this case the calculus had been encysted, and the 
peculiar formation of the calculus probably depended on the fact that 
the nucleus was deposited in the cyst, while the phosnhates were super- 
added from the cavity of the bladder into which the elongated part pro- 
jected. In several cases the calculus has been found to contain two or 
even more nuclei ; but from the descriptions given, it seems reasonable 
to conclude that for the most part they were distinct calculi, formed, 
perhaps, at different periods, and united together by phosphatic cement. 

Sometimes the calculus is formed round a nucleus of biood or mucus, 
and this may perhaps explain the curious circumstance, above alluded 
to, that calculi are occasionally hollow in the centre. The cavity, how- 
ever, generally contains some pulverulent matter or small nuclei. A 
remarkable example of this kind was presented by Mr. Shaw to the 
Pathological Society some years ago. The calculus resembled in shape 
and size a small walnut, but was very light. On a' section being made, 
the cause of this remarkable lightness became apparent. The calculus 
was nearly hollow, the thickness of the shell varying from one-sixth to 
one-half of an inch. Within the cavity was found lying loosel;^ a small 
rugged calculus, about the size of a pea. The calculus, with its shell, 
was composed of uric acid. ' 

Several cases of the formation of calculi round mucus or clots of blood 
are recorded by Howship, Wilson, and others. The celebrated Fr^re 
Come made a fortunate ^ess in a case of this kind. Before proceeding 
to operate on the Archbishop of Paris, he announced that the stone in- 
closed a clot of blood, because the patient had been subject to hsematuria 
for some time before the appearance of symptoms of stone. On examin- 
ing the calculus after extraction, the predicted clot was found within it 

The nucleus may be formed by some foreign body accidentally intro- 
duced into the bladder. Almost every imaginable kind of substance has 

1 Trans, of Path. Soc., vol. vi, p. 25L 
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thus given origin to yesical caloolus ; and a detailed account of them 
would be more curious than useful. The foreign bodies are frequently 
introduced by accident^ frequently also by design, especially in the case 
of females. 

That the form of calculus is modified hj its manner of growth, is 
apparent in many cases. A remarkable 8i)ecimen was presented to the 
^thological Society by Mr. James Salter, in 1854. The stone consisted 
of a central, oyal mass, of urio acid, from which started three stalactite- 
like projections of the ammoniaco-mc^esian phosphate. On examining 
the bladder, it was found that the urio acid nucleus had been lodged in 
an ulcer just behind the internal orifice of the urethra ; and from this 
point the branches had passed into the three orifices of the bladder, the 
urethra and two ureters.^ 

The calcareous matter incrusting these foreign substances is usually 
composed of the phosphates, or the ammoniaco-magnesian phosphate ; 
only one specimen in tne college museum exhibits a coating with uric 
acia ; the nucleus in this case was a piece of steeL M. Gloquet exhibited 
to the Academy of Medicine, Paris, an ivory pessary, one portion of 
which had penetrated into the bladder, and was incrusted with urio acid.* 

Befoi*e giving an account of the chemical ingredients which enter 
into the composition of calculi, it may be well to notice the animal mat- 
ter which is invariably present in them, and is supposed to bind their 
particles together, as by a cement. The nature of this animal matter 
nas not been clearly determined, and it would appear to vary in different 
cases, being generally either mucus, fatty matter, or fibrine. It may, 
however, consist, in some part at least, of blood, pus, or epithelial scales. 
The mucous secretion of tne bladder is the most obvious source, and to 
this Marcet referred the animal matter of calculi ; Fourcroy and Vau- 
quelin considered it as consisting sometimes of albumen, sometimes of 
gelatine, with an admixture of urea. Berzelius was unable to determine 
whether it was composed of fibrine, albumen, caseous matter, or mucus ; 
Brando says it is composed of a mixture of gelatine with urea. 

The rapidity with which calculi increase in size appears to be con- 
siderably influenced by the quantity of animal matter, whether mucus, 
Eus, or epithelial dSbns, present in the urine. Professor Scharling, of 
lopenhagen, lays great stress on this point, and the following remarks, 
contained in a pamphlet quoted by JDr. Gross, are worthy of careful 
consideration. 

*' The degree of rapidity with which precipitation takes place depends 
on various causes. Among these may be enumerated the envelopment 
of the nucleus in albumen, blood, mucus, pus, or any other organic 
matter that chances to be present in sufficient quantity. These form a 
villous coating around the solid material, and their nocculi arrest, en- 
tangle, and ultimately determine the crystallization of the more insolu- 
ble ingredients of the urine. This explanation will go far to account 
for the animal matter contained in all calculi ; the presence of which 
adds so greatly to the difficulty of distin^ishing their constituents. It 
accounts fdso for the spon^ interstices interposed between layers of a 
denser structure ; and explains why certain calculi are full of small fora- 
mina. 

* Ibid., vol. v., p. SOa. 

' Lancet, November 8d, 1856, p. 417. See also a case recorded by Mr. Fumeaux 
Jordan, Txans. of Path. Soc., voL xviii., p. 179. 
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'' These organic substances, as they exist so constantly in calculi, may 
be regarded as the cement which binds calculous constituents together ; 
and not onl^ favors their increase, but in very many instances first lavs 
the foundation for precipitation. If we attentively examine any of the 
fissured and perforated calculi so often met with, or those in which a 
central mass of crystals replaces the usual nucleus, we shidl have evidence 
of the manner in which a clot of blood, or a flake of mucus or albumen, 
detains the solidifiable ingredients, the hydrate, as it were, and forms 
the elements of a nucleus, which consolidates, and in its turn constitutes 
a centre for future deposition.'" 

These observations are quite in accordance with those of Dr. Haskins 
who believes that no calculus can form without the aid of matter foreign 
to the urine in a chemical sense, and that this matter is uniformly of an 
animal character. 

On placing under the microscope a small quantity of calculous matter, 
imperfectly pulverized, and partly dissolved, he found that the particles 
were enveloped by a pellicle of transparent animal matter, and when this 
was completely divested of salt, it bore so great a resemblance to epithe- 
lial scales, as to be easily mistaken for them. Dr. Haskins, also, fre- 
quently detected in the central parts of calculi, a large proportion of 
epithelial scales from the bladder and kidney, with fibrinous casts from 
the uriniferous tubes, and a peculiar fibriniform matter without any 
definite structure.* 

The quantity of this animal matter has not been ascertained for the 
several species of calculi, and we can understand how it may vary ac- 
cording to several circumstances. Mr. Brande informs us that for uric 
acid calculi of the kidneys, the quantity of animal matter varies from a 
mere trace to two-sevenths of the whole weight. Uric acid calculi in the 
bladder contain a much larger proportion. The oxalate of lime calculus 
contains a greater proportion than any other. It would also appear that * 
the nucleus contains less than the outer layers ; at least m a phosphatic 
calculus examined by Morin, the nucleus contained only one-tenth, while 
the shell contained seven-tenths of animal matter. 

Finally, we must not overlook the observations made by Dr. Benoe 
Jones — that all calculi, while retained in the bladder, are permeated by 
moisture. This fact is of great importance in several points of view. 

The chemical constituents of calculi mav be conveniently divided into 
two classes, the first containing those which sometimes form entire cal- 
culi in a nearly pure state; the second, those which may be viewed as 
adventitious constituents. 

A, — Fcfnning entire Calculi or Lamitux, 

1. Uricacid« 

2. Uric or Xanthic Oxide. 
8. Urate of Ammonia. 

4. Cystic Oxide, or Cystine. 

5. Ammoniaco-Magnesian Phosphate. 

6. Oxalate of lime. 

7. Phosphate of Lime. 

8. Carbonate of Lime. 

9. Mixed Phosphate of Lime, and Phosphate of Magnesia and Ammonia. 

To these must now be added uro-stealith and indigo. 

> Gross, loc. cit., p. 186. « Ibid., p. 186. 
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B.— Existing in amaU quantities associated with the preceding. 

10. Urate of Potass. 

11. *•* *• Soda. 

13. " " Lime. 

la '* *' Magnesia. • 

14. Organic matter, fat, extractive albumen, vesical mucus, blood. 

15. Carbonate of Magnesia. 

16. Silica. 

17. Oxide of Iron (?) 

18. Phosphate of Iron (?) 

19. Clay Mica. 

The following method of examining calculi is that recommended by 
Loebisch;' it appears to fulfil every requirement. 

With a fine saw the calculus is to be carefully divided into two parts, 
as neai'ly as possible through its centre; the layers, visible to the naked 
eye, are to be separated from each other, and each distinct layer is to be 
subjected to the following tests: 

A small quantity is to be reduced to ]^wder and exposed to a red 
heat on platinum foil; it will be either entirely or partially consumed. 

I. The concretions which are entirely destroyed by heat contain only 
organic matters, and may be composed of: — ^nric acid, urate of ammonia; 
in rare cases, of cystine or xanthine; in still rarer cases, of protein sub- 
stances and uro-stealith. 

In order to distinguish these substances from each other, a small 
quantity of the powder is placed in a porcelain dish, dilute nitric acid is 
added, and heat carefully applied until evaporation has taken place. 
The result is: — 

(a) A reddish yellow color. When cold a drop of liquor ammonisd is 
to be added, a beautiful purple red color (murexide) is obtained. The 
stone contains uric acid. 

A second portion of the powder is boiled with liquor potasssB; a strong 
odor of ammonia is developed, moistened turmeric paper exposed to the 
vapor becomes brown; a glass rod moistened with hydrochloric acid and 
similarly exposed, Rives on white fumes. The stone contains ammonia, 
and consists, thereiore, of urate of ammonia. If this test for ammonia 
yields negative results, the calculus consists of uric acid alone. 

(i) Nitric acid and heat produce a lemon yellow color, which becomes 
reddish yellow when liquor potassn is added, and yellowish red on heat- 
ing. The stone contains xanthine. 

(c) A reddish brown color. The powder is soluble in solution of 
ammonia and of carbonate of ammonia, and is precipitated from such 
solutions by the addition of acetic acid. Hexagonal plates are found to 
remain after evaporating the ammoniacal solution. The calculus con- 
tains cystine. 

(d) Thcu calculus shows no trace of crystallization, is insoluble in 
water, ether, and alcohol, but soluble in solution of caustic potash, and 
precipitable from this by acids. On the addition of acetic acid, it swells 
up; it is soluble in boiling nitric acid; when burnt, it gives off the odor 
01 burnt horn; such a calculus is composed of protein substances. 

(6) The calculus, when recent, is soft and elastic. On being dried, 
it diminishes in size and becomes hard. Warmth causes it again to 
become soft; on heating, it melts, swells, and gives off a very strong odor, 

> Anleitung zur Ham- Analyse, von Dr. W. F. Loebisch, Wien, 1878, p. 221. 
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which resembles that of a mixture of shellac and benzoin. It is readily 
soluble in ether^ the amorphous residue of which solution after eyaporation 
becomes of a Tiolet color when exposed to heat. The calculus is also 
readily soluble in warm caustic alkalies, forming a soapy solution. Nitric 
acid dissolves it with a slight evolution of g&a, but without chan^ng its 
color; the residuum becomes of a dark yellow color on the addition of 
alkalies. The calculus is composed of uro-stealith. 

II. The calculi which, on being heated on platinutn foil, leave behind 
them a more or less considerable residue, contain organic as well as inor- 
ganic substances. As an organic substance, uric acid is generally pres^ 
ent, and is often accompanied by urates; oxalate and carbonate of lime 
may also be present Ii the presence of uric acid has been demonstrated 
by the murexide test, it remains to discover the base with which it is 
connected. 

(a) A quantity of the pulverized calculus is boiled with distilled 
water, and the solution is filtered while hot; the urates, soluble in hot 
water, are contained in the filtrate, from which they are precipitated 
on cooling. 

To determine the base with which the uric acid is connected, the fil- 
trate is evaporated and exposed to a red heat; the ashes contain the fixed 
alkalies. 

A portion of the ash is exposed on platinum foil to the colorless flame 
of a tfunsen's burner; a yellow coloration of the flame indicates soda, 
while a violet color indicates potash* (Indigo solution or chloride of 
platinum may also be used as tests.) 

If the uric acid is compounded with magnesia and lime, these remain 
behind in the state of caroonate if the residue be not too strongly heated. 

To separate these bases, the heated powder is dissolved m dilute 
hydrochloric acid. The clear solution is neutralized with ammonia, and 
the nrecipitate is dissolved with a few drops of acetic acid. 

Oxalate of ammonia being added, oxalate of lime is precipitated. The 
mixture is then filtered, and phosphate of sodsrand ammonia are added 
to the filtrate; the magnesia separates itself as a crystalline precipitate of 
phosphate of ammonia and ma^esia. 

{p) If, on applying the preliminary tests, nitric acid and ammonia, no 
uric acid reaction be manifested, the calculus may contain either oxalate 
or carbonate of lime. 

A portion of the calculus is not affected by acetio acid, but dissolved 
by the mineral acids without the disengagement of gas, and precipitated 
by ammonia. On exposure to a red heat, the fragment blackens, owing 
to the combustion of the organic materials, but on further exposure to 
heat, the residue soon becomes white. This latter is alkaline, and efl!er- 
vesces with acids; a calculus thus acted upon is composed of oxalate of 
lime. 

The fragment, on being heated, glows with an intense white light; 
previous to the applfcation of heat, effervesces with acids, and is pre- 
cipitated from the neutralized solution by oxalate of ammonia. Such a 
calculus is composed of carbonate of lime. 

(c) The fragment, on being heated, gives off the odor of ammonia, 
and in a still more marked manner when warmed with a solution of pot- 
ash; it is soluble in acetic acid without effervescence, and from this solu- 
tion is precipitated in a crystalline form on the addition of ammonia. 
On being heated, the fragment fuses into* a white enamel-like mass. 
The calculus is composed of phosphate of ammonia and magnesia. 
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(d) The fragment does not effervesoe with acids either before or after 
exposure to a red heat; the residne is white, and precipitable from its 
solution in acids by ammonia. When dissolved in acetic acid and oxal- 
ate of ammonia is added, oxalate of lime is precipitated. The calculus 
is composed of basic phosphate of lime. 

To distinguish between calculi which contain both the ammoniaco- 
magnesian phosphate and the basic phosphate of lime, we must test for 
the lime and ma^esia in the way described in II. a. 

($) Gdculi of neutral phosphate of lime occur but rery rarely. 
According to J. Yoffel, however, neutral phosphate of lime is often seen 
in the form of gravel, and, on a superficial examination, regarded as uric 
acid and treated with alkaline mineral waters which cannot fail to act 
injuriously under such circumstances. 

We now proceed to a more detailed description of the several recog- 
nized species of urinary calculi. These have been arranged in the follow- 
ing order; and in treating of each the method of examining their 
chemical constituents will 1^ explained : — 

1. Uric or hthic acid. 

2. Urate or lithate of ammoma. 
8. Uric oxide, or xanthine. 

4. Oxalate of lime. 

5. Phosphate of lime. 

6. Phosphate of magnesia and ammonia. 

7. Mixed phosphates, or fusible calculus. 

8. Carbonate of lime. 

9. Alternating calculus. 

10. Cystine or cystic oxide. 

11. Fibrinous calculus. 

12. Uro-steaUth 

13. Indigo. 

14. Prostatic calculi and concretions. 

Uric Acid Calculus. — ^IJric acid is by far the most frequent constitu- 
ent of urinary calculi, either alone or in combination with bases, as urate 
of ammonia, lime, etc. The calculi consistinj^ of uric acid alone, or 
merely in a state of mixture with a small quantity of coloringmatter, are 
more common than those of any other single constituent. The relative 
number of pure uric acid calculi in the Museum of the Royal College of 
Surgeons is one-third of the whole collection ; in that of St. Bartholo- 
mew's Hospital, 1 : 11^ ; in Guy's Hospital, 1:5; in the Norwich Hos- 
pital, 1:4; in Swabia, 1 : 11^ ; and in Copenhagen, 1 : 5. The general 
average deduced by Dr. Prout from these aata is nearly 1:6^. 

The relative proportions of those composed chiefly of uric acid mixed 
with urate of ammonia, and of urate of ammonia with minute propor- 
tions of urate and oxalate of lime and phosphates is in St. Bartholomew's 
as 1 : 7 ; in Guy's Hospital, 1 : 4 ; in the Iforwich Hospital, 1 : li ; in 
the Manchester Hospital, 1 : 2^ ; in the Bristol Hospital, 1 : 3 ; in Swabia, 
1 : 10 ; and in Copenhagen, 1:4^; giving a general proportion of 1 : 3^. 
If the calculi be included in which the nucleus is formed of lithic acid, 
we have the following as the proportions in these collections : in the 
Boyal College of Surgeons, 1 : 1.4 ; m St. Bartholomew's Hospital, 1 : If ; 
in Guy's Hospital, 1:4; in the Norwich Hospital, 1 : Ijt ; m the Man- 
chester Hospital as 1 : If ; in Swabia, 1:1^; m Oopenha^n, 1 : 1| ; in 
the various collections examined by Dr. Ultzmann 1 : l| ; the average 
proportion being 1 : 1^. The proportion of calculi into which uric acid 
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enters in larger or smaller proportions as one of the constituents in the 
collection of the College of Surgeons, is to the whole numbers as 1 : 1.36. 
Of the 600 calculi examined by Fourcroy 500 were composed of uric 
acid. Of 374 calculi in the Museum of Guy's Hospital, examined by Dr. 
Golding Bird, 269 showed nuclei consisting of nnc acid or urates. Of 
545 calculi in several collections in Vienna, examined by Dr. Ultzmann 
441 (or 80.9 per cent.) contained nuclei consisting oi uric acid. In 
alluding to nuclei in another place the number of calculi examined by 
Dr. Bird was stated to be 212, but duplicate specimens were excluded 
from that estimate. 

Two varieties of the uric acid calculus have been obserred ; the one 
consisting of those in which the uric acid is deposited in more or less 
distinct concentric layers, giving the section of the calculus a laminated 
a|ipearance; while in the other variety the acid is deposited in a confused 
mass of crystalline or amorphous grams; but these appearances are often 
mixed with or pass into eacn other. 

The laminated uric acid calculus shows, on section, a series of con- 
centric circles; a semi-crystalline and compact structure; its surface is 
fenerally smooth, but sometimes granular or even finely tuberculated, 
ut if so the tubercles are smooth and polished. Wnen broken, it 
separates into angular fragments whose surface is fibrous, as if it were 
composed of crystalline fibres radiating from the centre to the circum- 
ference. The fracture occurs both m the direction of the radiating 
fibres and of the concentric layers. The fractured surface of the more 
compact calculi has a vitreous lustre. 

The calculi in which no lamjellee are seen, either consist of an aggre- 
gation of lar^e crystalline grains firmly adherent to each other, and pre- 
senting a radiated appearance, or they nave a porous and earthy structure 
as if formed of loosely-cohering fibres. These calculi are less regular, 
have a rough surface, a granular and unsymmetrical fracture, and are 
most frequent in the kidneys. The nucleus of the laminated variety 
frequently presents this character. This form of calculus is more liable 
than the compact laminated variety to spontaneous fracture in the blad- 
der. Galculi are sometimes seen which present cracks in the direction 
of the radiating fibres, indicating that the manner in which this curious 

Shenomenon occurs probably depends upon some unequal density in the 
eposits. 
The color of the uric acid calculus varies from pure white to a deep 
brownish red. The exact nature of the coloring matter, which exists 
only in a small proportion in the deepest colored specimens, is uncertain, 
but it probably is of the same character as the coloring matter of the 
urine, so often seen in the crystals of uric acid, known as the red sand 
deposit. These calculi are usually of a flattened oval shape, and possess 
considerable hardness. They vary in weight, from a few grains .to sev- 
eral ounces. One of the largest on record was removed by Sir James 
Pa^et.' It weighed 9 ozs. 1 drachm, and was 4 inches in length, 3^ in 
width, and 2^ inches thick. It was oval in shape, and its surface was 
smooth and hard. The symptoms had existed for twenty-three years. 
The stone was removed by the lateral operation. 

There is another sub-variety of the uric acid calculus which is very 
common, especially in gouty persons. It is known as the pisiform cal- 
culus. This form is seldom solitary; many may exist at the same time in 

1 Lancet, vol. i., 1862, p. 198. 
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the bladder^ and some may be voided by the urethra. These calculi are 
rarely larger than a oommon bean or large pea; they have an irregular 
angular shape produced by attrition against one another, are crystalline 
at the centre, laminated near the surface, and often coated with a thin 
layer of urate of ammonia. 

The specific gravity of the uric acid calculus is usually from 1.5 to 
1.786; but specimens have been observed in which the density was so low 
as 1.276. 

Uric acid, when quite pure, is white, very sparingly soluble in water, 
one part of the acid requinng about 15,000 parts of cold, and 1,932 parts 
of boiling water to bring it into solution, from which it is again depos- 
ited in the form of a granular powder composed of minute crystals of 
variable form. 

It is absolutely insoluble in alcohol or ether, but dissolves ver^ readily 
in solutions of caustic potash or soda, especially when heated; in phos- 
phate and biborate of soda, and in weak solutions of the carbonates of 
potash and soda, and is precipitated from these solutions by acids. Nitric 
acid dissolves it with effervescence, the uric acid is decomposed, and equal 
volumes of carbonic acid and nitrogen are evolved. Sulphuric and 
hydrochloric acids do not affect it. When heated, it blackens and is 
gradually consumed, leaving no ash if perfectly pure. Uric acid is a 
feeble acid, but combines with bases and forms salts with them. The 
alkaline urates are sparingly soluble, but very much more so than the 
pure acid. Urate of potash dissolves in 140 parts of cold, and 85 of boil- 
ing water, according to Liebig, but Berzelius states tbat it requires no 
less than 480 of cola water for solution. Urate of soda, which forms the 
gouty concretions known as chalk-stones, is much less soluble than the 
corresponding salt of potash, requiring 372 parts of cold, and 124 parts 
of boiling water for solution. Urate of lime, small proportions of which 
exist in many calculi, forms shining white plates or needles, readily 
soluble in boiling water, but deposited from it as the solution cools. 

Uric acid calculi are readily distinguished by a simple chemical 
analysis. When a fragment is heated to redness on a slip of metal, it 
blackens and gradually consumes, yielding hydrocyanate and carbonate 
of ammonia, and a small white ash remains, which is found to be pure 
lime produced by the presence of minute proportions of oxalate or urate 
of lime in the calculus. When reduced to powder, and heated with 
liquor potassae, the calculus readily dissolves, yielding a clear solution 
from which a white precipitate is thrown down by the addition of hydro- 
chloric, nitric, or acetic acid. The precipitate is at first pulverulent, and 
very bulky^ but on being allowed to stand in the solution for a short time 
It contracts very much in bulk and becomes granular. In this state, it is 
composed of minute crystals of uric acid readily discoverable by the 
microscope. It has been stated that uric acid calculi, of moderate size, are 
dissolvea in two days by an alkaline solution sufficiently weak to be borne 
in the mouth without inconvenience. 

Another and striking test is the action of nitric acid on the calculus. 
A small portion of the powder is to be placed in a watch-glass or evaporat- 
ing dish, and a few drops of nitric acid poured on it; the uric acid dis- 
solves with effervescence; it is then gently heated over a spirit lamp until 
the greater part of the acid is driven off and the liquid dries into a yellow- 
ish-red residue. This latter, when cool, is touched with a rod dipped in 
liauor ammonisB, when a bright violet hue (murexide) is immediately de- 
veloped. This reactioti is perfectly characteristic of uric acid. 
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The other gnbstancefi found in nrio acid calculi are animal matter, 
coloring matter, urate of lime, urate of ammonia, urate of soda and 
traces of the inorganic salts of the urine. 

Urate of Ammonia C(Uculu8,-~CdlQxx]i composed of unmixed urate of 
ammonia are comparatively rare on account of its solubility, forming only 
1 in 500 in the collection of the College of Surgeons. In Ouy's Hospital 
Museum according to Mr. Bryant, there are only 7 such calculi out of 394 
specimens. This calculus was discovered by Fourcroy and Yauquelin in 
1798, but its nature was more satisfactorily demonstrated by Dr. Trout in 
1823. Calculi composed entirely of urate of ammonia seldom exceed an 
inch in diameter, are flattened, oveid, smooth, of a brownish-gray or 
clay-color, with freauently a tinge of green. These calculi are usually 
compact, earthy, ana very brittle; they consist of thin consecutive laj^ers 
soclosclv applied to each other as to appear homogeneous, but the laminse 
are easily separated. They are almost peculiar to childhood, seldom if 
ever occurring after puberty, and their formation is accompanied by great 
constitutional disturbance and irritability. They have, however, oeen 
removed from adults. The Guy's Hospital Museum contains a remark- 
able collection of 142 calculi which Sir A. Cooper removed from the blad- 
der of one patient; these calculi are all cubic in form, rounded at the 
edges and angles, and of the color of pipe-clay. A remarkable fact con- 
nected with this case is, that the pauent haa subsequently another cal- 
culus, of a different nature fi*om these. Dr. fioberts believes that the 
calculi described by Prout as consisting of urate of ammonia were in all 
probability nothing more than fawn-colored uric acid. 

Urate of ammonia is a common deposit from urine when that fluid 
has an acid reaction, and usually carries down with it a greater or less 

{roportion of coloring matter, which gives it a yellow or brown tinge, 
n a pure state this «alt is perfectly white; it is much more soluble in 
water than uric acid; it requires, according to Liebig, 1,727 parts of cold, 
and 243 of boiling water for solution, and when the latter solution cools 
the greater part of the salt is deposited in microscopic acicular crystals. 
The presence of chloride of sodium in the liquid, in the proportion of 
2.5 to 1000, enables it to take up more than double the quantity of the 
salt, and it is no longer deposited by cooling or evaporation in the crystal- 
line, but in the peculiar amorphous condition in which it is ordinarily 
deposited from urine. 

The calculus decrepitates when exposed to the blow-pipe^ and consumes 
much in the same manner as the uric acid calculus; the remaining ash is, 
however, more copious, and consists either of pure lime or lime mixed 
with phosphates. The presence of ammonia is shown by heating a small 
quantity of the powder with liquor potassie, when ammonia is disengaged 
in abundance, which may be aetected by its odor, and by holding a rod 
moistened with hydrochloric acid over the liquid; or the ammonia may 
be determined by heating the calculus with hydrochloric acid, which oom* 
bines with the ammonia, forming hvdrochlorate of ammonia; this may be 
afterwards precipitated by bichloride of platinum with the usual precau- 
tions. The uric acid is readily precipitated from the solution in caustic 
potash by either of the stronger acids. 

On account of the more ready solubility of urate of ammonia, it may 
be separated from uric acid in cases where it exists in small proportions, 
by boiling the finely powdered calculus in water, pouring off the hot 
solution, and allowing it to cool, when the urate of ammonia is deposited 
either in small stellate crystals or in an amorphous condition. 
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Urate of ammonia is often assoeiated with oxalate of lime in calculi ; 
in fact, the oxalate of lime diathesis is freqnently preceded by a condition 
of the urine which fayors the deposit of urate of ammonia, so that the 
nucleus is perhaps formed of urate of ammonia, while the succeeding 
layers are a mixture of these salts. These calculi often contain a BmaU 
quantity of urate of lime. The nucleus presents the character of urate 
of ammonia, decrepitating violently when heated^ whereas the exterior 
layers are proved to contam both these salts by the tests already indicated 
for urate of ammonia, and those which will De given in the description 
of the oxalate of lime calculus. Urate of ammonia is also frequently 
associated with the earthy phosphates, either as a nucleus or in alternate 
layers or mixed in various nroportions with the other constituents. 

Some chemists regard the urate concretions as consisting mainly of 
urate of soda, and much confusion still exists with regard to their exact 
nature. The view most commonly adopted in Germany is that the late- 
ritious deposit, so often seen in urine, and found to be amorphous under 
the microscope, is composed of urio acid combined with soda, while urate 
of ammonia is often found in ammoniacal urine, mixed with the earthy 
phosphates. This latter salt assumes a spherical or globular shape, with 
short or long projections. Dr. Soberts, on the other hand, consiaers that 
the lateritious deposit is composed of mixed urates, or urio acid combined 
with several bases — ^potash, soda, ammonia and lime — sometimes one base 
and sometimes another preponderating. The spiny crystals which are 
often deposited spontaneously from the urine of children. Dr. Soberts 
believes to be urate of soda. The distinguishing feature of this form of 
the salt is that it is precipitated within the urinary passages. '^The 
spiny crystals irritate the mucous membrane of the bladder or urethra ; 
and the latter canal may even be blocked up by impaction of masses of 
the deposit. It may also form a nucleus around which calculus matter 
may hereafter aggregate. The great comparative frequency of vesical 
calculi in children is not improbably owing to the occurrence of this de- 
posit in the numerous fugitive febrile attacks to which children are 
subject." ' We shall refer to these remarks in the chapter on the '* Causes 
of Stone." 

Xanthine^ Xanthic or Uric Oxide Calculus, — This calculus is more 
rare than any other, only seven specimens having been discovered. It 
was first described by Marcet, who ascertained the properties of this 
curious substance, which in composition differs from unc acid only in 
containing one equivalent of oxygen less than the acid. The specimen 
examined by Marcet no longer exists, it weighed eight ounces. Some 
minute specimens were examined by Lauder ; but one calculus weighing 
338 grains, and about the size of a small hen's egg was extracted by 
Langenbeck, and examined by Liebig ; another is mentioned by Dulk. 
The Museum of Guy's Hospital possesses a fragment of the calculus 
extracted by Langenbeck. A fifth specimen was discovered by Mr. 
Taylor, in 1866, m the Museum of the Koyal College of Surgeons." 
This calculus (of which the College possesses only half) when entire 
weighed 90 grains, and was given to Mr. Bransby Cooper by a surgeon 
in the East India Company's Service. It had been extracted from the 
bladder of a Mussulman child, four years of age, and was supposed to 
consist of uric acid, urate of ammonia, oxalate of lime, and eartny phos- 
phates* Mr. Taylor, however, discovered that it was composed of nearly 

> Roberts, loc. cit, p. 73. 'Path. Soc. Trans., xix. 275. 



208 THK BLADDEB AND PBOSTATB OLASTD. 

pure xanthine. It is made np of three concentric layers^ closely aggre- 
gated^ 80 that its cat surface presents a compact texture. It breaks wiUi 
a conchoidal fracture. Its section possesses a peculiar flesh-colored or 
cinnamon tint ; it has a yellow nucleus in which no trace of uric add 
can be detected. Its external surface is slighiJy rough, and of a light 
brown or coffee color. Mr. Taylor has examined seyeral uric acid calculi, 
which from their external appearance mij^ht be supposed to contain 
xanthine, but hitherto without success. Two other cases have been re- 
cently reported. One of these occurred to Mr. Fleming, of Dublin. 
The calculus was somewhat larger than a garden pea, and was passed 
spontaneously.' In the other and last recorded instance. Dr. Oaillard 
remoyed a xanthine calculus from the bladder of a boy aged 13. It was 
of a brick-red color ; nearly 2 inches in length, and weighed about 
350 ffrains.* 

These calculi are of a li^ht or cinnamon-brown color externally, and 
of a brownish flesh color m the interior ; their surface is smooth and 
polished : they are compact, but consist of concentric layers easily sepa- 
rable, without fibrous radiations or crystalline structure, and they assume 
a waxy lustre when rubbed or scraped. In point of hardness they re- 
semble calculi of uric acid. 

Xanthine is soluble in liquor potasssB, from which it is precipitated 
by acids as a white powder, which becomes light yellow by drying, and 
acquires a resinous lustre by gentle friction. It differs from uric acid 
by dissolying slowly without enoryescence in nitric acid, and the solution, 
when eyaporated to dryness, yields a residue of a brilliant lemon-yellow 
color, partially soluble m water. This residue dissolyes in liquid ammo- 
nia, forming a reddish-yellow solution. The same effects are produced 
when the xanthine is mixed with a considerable proportion of uric acid ; 
indeed, its presence appears to preyent the formation of the yiolet color 
produced by the successiye action of nitric acid and ammonia on uric 
acid, changing the color to a brick-red. Xanthine and urio acid are 
equally soluble in strong sulphuric acid, but the latter is precipitated by 
the addition of water, while the former is retained in solution, and on 
this difference the process for separating these substances is founded. 

After dilution oi the sulphuric acid solution, the precipitated uric acid 
is separated, and the xanthine may be remoyed by saturating with ammo- 
nia, eyaporatin^ to dryness, and dissolying the sulphate of ammonia with 
water. Xanthine is also soluble in warm hydrochloric acid, and the 
hydrochlorate thus produced presents characteristic. crystalline forms. 
The solutions of xanthine in caustic alkalies are not precipitated by 
hydrochlorate of ammonia, which throws down urio acid. Caustic alka- 
lies and alkaline carbonates dissoWe xanthine, and it is more soluble in 
liquid ammonia than uric acid. Xanthine giyes out a peculiar odor 
when burned, differing from that emitted by uric acid or cystine, and, 
unlike uric acid, it yields no urea by destructiye distillation. ^ By these 
characters this rare calcvdus may be distinguished from uric acid concre- 
tions, which it resembles yery closely. 

Oxalate of Lime Calculus. — Considerable difference occurs in the 
relatiye numbers of these calculi in different collections. The proportion 
in the Museum of the College of Surgeons, of calculi entirely composed 



^ Diseases and Injuries of the Gtenito-Urinary Organs, p. 882. • 

*New Syd. Soc. Biemiial Betrospect, 1878-74, p. Si22. The case is described in 
Oaz. Hebd., April 18th, 1878. 
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of this salt, is as 1 : 20 ; in St. Bartholomew's, as 1 : 15 ; and in Gay's 
Hospital, as 1 : 14^; but when those with a nucleus of uric acid or urates 
are included, the proportion is increased, in the collection of the College 
of Surgeons, to 1 : 3^. If all the calculi could be taken in which oxalate 
of lime exists in any amount, then the proportion is, according to Dr. 
Prout, in the museum of St. Bartholomew's Hospital, 1 : 4f ; in Guy^s, 
1 : 4 ;' in Norwich, 1 : 7i ; Manchester, 1:4^; Bristol, 1 : 3J ; Swabia, 
1 : 27 ; and Copenhagen, 1 : 2-^. The average proportion in all these 
collections is 1 : 4^.' Dr. Ultzmann's statistics yield the same results. 
Out of 545 calculi examined by him, 130 contained oxalate of lime. In 
India, as already observed, calculi composed of this substance are far 
more common. 

It would seem, from the foregoing statements, that the oxalate of 
lime calculus is rarely pure, but is generally associated with urate of 
ammonia, uric acid, urate and carbonate of lime, coloring matter, and 
blood. 

The oxalate of lime calculus has been long known under the name 
of mulberry calculus, so called from the tuberculated surface it usually 
presents, which gives it somewhat the appearance of that fruit. This 
calculus has usually a rounded shape; the color of its surface varies from 
gray to dark brown or almost black. The internal structure, when ex- 
posed hj section, is imperfectly lamellated, the consecutive layers form- 
ing waving lines, and its color is such as to give the surface oi the sec- 
tion a strong resemblance to knotted heart of oak, varying from white 
to bright yellow, yellowish-brown, or dark ffreen. The structure is very 
compact and hard. The tubercles when divided appear to consist of 
stellate or acicular needles, arranged perpendicularly to the surface, and 
owing to the tendency of oxalate of lime to form nodular masses, it is by 
no means improbable that the whole calculus is made up of such nodules. 
Three other varieties of the oxalate of lime calculus exist; one of these 
is crystalline throughout, its surface studded with brilliant crystals of 
the oxalate in acute-angled octahedra, and these are nearly pure oxalate 
of lime. 

Mr. Poland reports a case in which an oxalate of lime calculus crum- 
bled to pieces immediately after extraction, a circumstance which was 
due to the absence of any binding material, there being no trace of ani- 
mal matter.' He^lso mentions a second variety of this kind of calculus. 
"This," he says, "is of a milk-white color, possesses a highly polished 
surface, is of extreme rarity, and is generally, if not always, found in the 
kidney; its external surface presents no crystals, but is perfectly smooth, 
though it may be spinous." In the Museum of the Norfolk and Nor- 
wich Hospital are three specimens, one of which was found in a kidney 
after death, and the others were passed spontaneously. Mr. Williams, 
formerly House Surgeon to the Hospital in question, believes that the 
white color of this variety of calculus is due to the fact that it is met 
with only in the kidney, and does not lie continuously in urine. He 
points out that the tuberculated form of calculus, from its roughness, 
lar more frequently than any other variety, causes ^le mucous membrane 
of the bladder to pour out blood, and that it is the coloring matter of 
the blood contained in the urine which gives to the ordinary oxalate of 
lime calculus its peculiar brown color. • 

^ In Quv'b Hospital Museum the number of calculi containing more or less of 
oxalate of lime is 78 in 874, or 1 m 51. See Dr. G. Bird, Appendix, p. 447, etc. 
*Holme8*8 System of Surgery, toL iv., p. 1024. 
14 
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The other form consists of small rounded masses, with a smooth pol- 
ished surface, known as the hemp-seed calculi. These generally exist in 
considerable numbers. They are occasionally crystalline at the centre, 
and laminated towal'ds the surface; but the laminse are so fine as to pye 
the section almost a compact appearance. They are composed of mixed 
oxalate and phosphate of lime m yariable proportions. 

Oxalate of lime calculi are, as a general rule, extremely hard, and 
when crushed by the lithotrite break into sharp* angular fragments. 
They seldom attain any great size. The nucleus is often composed of 
uric acid; this was the case in 124 cases out of 130 oxalate of lime calculi 
examined by Dr. Ultzmann. Conversely (though this is much more 
rarely met with) a uric acid stone may have a nudeus of oxalate of lime. 
This occurred in 15 out of 208 such calculi mentioned by the same ob- 
server. Calculi, however, are often composed of alternate layers of oxa- 
late of lime and uric acid. The urine is always acid during the formation 
of oxalate of lime calculi, but as a result of irritation of the bladder, the 
urine may become alkaline, and then phosphates are apt to be deposited 
on the pre-existing calculus. 

The oxalate of lime calculus is distinguished from other calculi by 
swelling when heated on platinum foil, or in the blow-pipe flame, and 
leaving a copious white ash, which is either caustic lime, or a mixture of 
quicklime and carbonate of lime, according to the intensity and duration 
of the heat; but usually the latter. This ash exhibits an alkaline reac- 
tion with moistened turmeric or reddened litmus paper, tuminc the 
former brown, and restoring the blue color of the litmus; it is soluble 
with effervescence in hydrochloric acid, and the solution gives no preci- 

{)itate when saturated with ammonia, but a copious white deposit of oxa- 
ate of lime on the addition of oxalate of ammonia. The calculus itself 
is insoluble in acetic, but soluble with the aid of heat and pulverization 
in moderately strong nitric and hydrochloric acids, without effervescence, 
and the latter solution yields a white precipitate with excess of ammonia. 
Caustic potash has little or no action on this calculus, but when it is re- 
duced to a fine powder, and boiled for some time with a solution of car- 
bonate of potash, mutual decomposition ensues, and oxalate of potash and 
carbonate of lime are produced. If the liquid be then filtered, the carbon- 
ate of lime remains on the filter, which must be washed, and being 
heated to dull redness indicates the quantity of lime. Acetate of lead is 
now added to the pellucid solution until it ceases to give any further 
precipitate; oxalate with carbonate of lead are thrown down, collected on 
a filter, well washed, suspended in water, and a current of sulphuretted 
hydrogen passed through the liquid until the whole of the lead is con- 
verted into sulphuret; the liquid, again filtered and evaporated, yields 
crystals of pure oxalic acid. 

This calculus is distinguished from phosphate of lime or ammoniaco- 
magnesian phosphate by its insolubility in acetic and dilute hydro- 
chloric acids, and the alkaline reaction of the ash on moistened turmeric 
paper. When oxalate of lime and phosphates exist in the same calculus 
they may be separated by dissolving the calculus in strong hydrochloric 
acid, precipitating by ammonia, and digesting the residue in acetic acid, 
w^ich dissolves the phosphates, but leaves the oxalate untouched. 
Acetic acid will separate tne urate from the oxalate by dissolving the 
former. 

PhosvJiate of Lime Calculics, — Calculi of pure phosphate of lime are 
rare. Tney were first described by Dr. Wollaston in the ^'Philosophical 
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Transactions " for 1797. There are two varieties, the one eridently of 
renal^ the other of vesical origin. Although entire calculi of pure phosf 
phate of lime are uncommon^ this substance is often found nearly pure 
in the laminad of altematins^ calculi. 

Calculi of phosphate of nme are stated by Dr. Prout to be in the ratio 
of 1 : 32^ in the Museum of St. Bartholomew's Hospital; as 1 : 29 in 
Guy's; as 1 : 132f in Norwich; and 1 : 155 in that of the Bristol Hos- 
pital. The general ratio of these calculi to others is as 1 : 117. 

The calculi of renal origin are composed of the neutral phosphate of 
lime^ those of vesical oridn of phosphate of lime similar to that of bones^ 
and are thence often called ^^ bone-earth calculi. '^ The latter are more 
common than the former. 

Calculi of neutral phosphate of lime are usually pale brown with a 
smooth polished surface^ regularly laminated^ and the laminsB so slightly 
adherent as to be easily separable into concentric crusts. In some^ radi- 
ating lines are seen in a direction perpendicular to the laminsB, as if the 
latter were composed of crystalline fibres. These calculi contain a con- 
siderable proportion of animal matter, which is precipitated from the 
alkaline urine with the phosphate of lime. When heated before the 
blow-pipe or on platinum foil m the flame of the spirit-lamp, they char, 
give out the odor of burnt feathers, and leave a white ash which fuses at 
a higher temperature into an opaque globule. They are soluble in hy- 
drochloric and nitric acids, sparingly so in acetic acid, and the phosphate 
of lime is precipitated in a wnite gelatinous form by the addition of alka- 
lies. Oxalate of ammonia throws down oxalate of lime when the solu- 
tion is nearly or q^uite neutral. As the ammoniaco-ms^esian phosphate 
is also readily fusible, it must be previously ascertained that none is pres- 
ent. 

Bone-earth is said by Simon never to occur unmixed in the form of a 
<^culus; but Dr. Taylor has described some specimens of vesical origin 
in the catalo^e of the Museum of the College of Surgeons, as consisting 
entirely of this salt. These are in irregular masses resembling mortar, 
or a granular semi-crystalline powder, enveloped in a tenacious mucus. 
They are distinguished from the preceding by first charring, then leav- 
ing a bulky white ash which is infusible before the blow-pipe. 

Ammoniaco-Magneaian Phosphate Calculus, — This double salt, com- 
monly known as the " triple phosphate, '* rarely forms an entire calculus, 
but is a very common constituent of other calculi, either mixed with 
phosphate of lime, as in the fusible calculus, or forming layers in alter- 
nating calculi. The proportion of calculi consisting of pure phosphate 
of magnesia and ammonia, in the collection of St. loartholomew's, is as 
1 :129; in Guy's as 1 :43^; in the Bristol Hospital, 1 :218; in Copen- 
hagen, 1 : 19^. Three calculi of this salt exist in the Museum of the 
College of Surgeons, which gives the proportion in that collection as 
1 : 200. According to Mr. Bryant, Guy's Museum contains two calculi 
of this kind. One of these '^has no nucleus, but a central cavity lined 
with delicate crystals of triple phosphate resembling the crystals of quartz 
in the cavities of flints." Another preparation shows a ^^ section of a 
large calculus of the kind on a nucleus of a tobacco-pipe." Mr. Bryant 
also mentions another instance, which occurred in the practice of Dr. 
Kitchener; a piece of broken catheter served as the nucleus for the cal- 
culus. * The general proportions in all the collections excluding that of 

'Bryant, Practice of Surgery, vol. ii., p. 86. 
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the College^ is 1 : 126}. Ammoniaco-magnesian phosphate is a fre- 
qaent deposit from alkalescent urine, or healthy urine which has been 
kept until rendered ammoniacal by decomposition of its urea. In such 
urine it is frec^uently deposited as a white brilliant crystalline powder, 
commonly designatea white sand; but it is usually mixed with more or 
less phosphate of lime. 

Calculi of ammoniaco-magnesian phosphate are generally white, un- 
even, and roughened by the projecting summits of the crystals, which 
are transparent and brilliant in the fresh state, but become opaque and 
lose their lustre after keeping for some time. They are either not 
laminated or imperfectly so, are friable, and easily reduce to powder. 
But occasionally they are hard, compact, and laminated; exhibiting a 
semi-transparent crystalline fracture, which giyes them the aspect of 
alabaster. They sometimes attain a great size. Dr. Thompson men- 
tions one which weighed nearly 2 lbs. 

Two distinct salto are found in these calculi; one of them, the neutral 
phospliate of magnesia and ammonia, crystallizing, according to Wolla- 
ston, in rectangular prisms, the usual form being the triangular prism, 
terminated by three or six-sided pyramids, which forms a film on the sur- 
face, or is deposited in urine that has become slightly alkalescent, or is 
thrown down oy the addition of a small quantity of ammon ia. The other, 
the bibasic phosphate, is deposited in stellated or foliated crystals, 
from strongly alkaline urine, or by adding a large excess of ammonia 
to healthy urine, and forms an iridescent pellicle on its surface, usually 
mixed with phosphate of lime. These salts do not exist naturally in the 
urine; they are formed by the combination of ammonia, produced by the 
decomposition of urea, with the phosphate of magnesia, present in 
greater or smaller proportion in all urine. 

These calculi are recognized by giving off ammonia and watery vapor 
when heated in the blow-pipe flame, leaving a large residue of phosphate 
of magnesia which fuses with difficulty into a white porous enamel. If 
a small quantity of phosphate of lime be added, the fusion is more easy 
and complete. They are readily soluble in dilute acids, including acetic 
acid, and the original salt is precipitated by ammonia as a white crystal- 
line powder. When treated with caustic potash ammonia is evolved. 

Fusible Calculus. — The calculi commonly known by this name con- 
sist of a mixture of phosphate of magnesia and ammonia, with phosphate 
of lime in very variable proportions. 

These calculi bear a considerable proportion in all collections, being, 
in St. Bartholomew's, as 1:12; in Guy's, 1:3^; in Norwich, 1:19; in 
Manchester, 1:8^; in Bristol, 1:12; in Swabia, 1:11^; and in Copen- 
hagen, as 1:19^; according to Prout. The relative number in the 
Museum of the College of Surgeons is 1: 13 J, while that in all the collec- 
tions, excluding College Museum, is 1 : 12^. 

Fusible calculi are white, gray, or dull yellow; they are more friable 
than any others, being sometimes so soft as to whiten the fingers like 
chalk when handled; these are not laminated. Others have distinct 
lamellsB with sparkling crystals of triple phosphate between them, which 
are so slightly adherent as to be readily separated; othera again are com- 
posed of crystals aggregated into a confused mass. The calculi them- 
selves are usually globular or ovoid, but sometimes very irregular in 
shape, being occasionally moulded to the cavity in which they are 
formed; they often attain a large size, and sometimes fill the whole 
cavity of the bladder; in this case impressions of the folds of the mucous 
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membrane are yisible on the surface^ and when two or more exist in the 
bladder, they take a cubio or tetrahedral form. Excrescences composed 
of triple phosphate are sometimes found resembling pearls in texture. 
The ammoniaco-magnesian phosphate is most abundant in those which 
have a shining crystalline texture, the phosphate of lime in the earthy 
and amorphous variety. The fusible calculus is found in all parts of the 
urinary organs, and in large cysts or cavities in the prostate eland. 

The earthy phosphates are, according to Mr. Taylor, rarefy succeeded 
by any other deposit; the only exceptions, that in the Museum of the 
€ollege of Surgeons, being one in which layers of mixed phosphate exist 
in an oxalate of lime calculus, and one in St. Bartholomew's Hospital, 
in which a fusible calculus is surrounded by a layer of uric acid. 

The nucleus is often situated at a distance from the centre of these 
oalculi. This was the case in a large specimen removed by the late Mr. 
Southam, of Manchester.^ The calculus weighed nearly 5 ozs., and its 
greatest circumference measured 8 ins. It contained at one extremity 
A small, round, alternating calculus (the nucleus), composed of uric acia 
and oxalate of lime. The recto-vesical operation was the one selected, 
and the patient made an excellent recovery. 

The deposition of tho mixed phosphates is due to the conversion of 
the urea into carbonate of ammonia, and the consequent alkalinity of 
the urine. The transformation of the urea is caused oy the presence of 
the ropy mucus which is abundantly secreted by the mucous membrane 
of the bladder in a state of catarrh. This latter condition, as a direct 
consequence of the presence of the foreign body, often occurs in cases of 
•calculus, and hence it happens that concretions, especiidly if long 
retained in the bladder, become coated over with phosphatic incrusta- 
tions. So long as the urine remains acid, no deposit of phosphates takes 
Slace, but the change to an alkaline reaction is speedily followed by the 
eposit in question. Incrustations of the same character are often found 
covering foreign bodies of various Kinds that have been accidentally 
introduced into the bladder. The incrustation of phosphates commonly 
contains a large proportion of animal matter. 

The fusible calculus is characterized, as its nature impUes, by giving 
off ammonia, and fusing readily before the blow-pipe into a grayish- white 
transparent, or semi-opaque ^iobe; and this when moistened does not 
yield an idkaline reaction witE the turmeric paper. It is thus distin- 
guished from the oxalate of lime calculus. The two chief constituents 
may be roughly separated, and their relative proportions estimated, by 
digesting a portion of the calculus, previously reduced to fine powder, 
with very dilute acetic or sulphuric acid, which dissolves the ammoniaco- 
magnesian phosphate, leaving the phosphate of lime untouched. 

In a complete analysis of this calculus, fat and extractive matter must 
be first removed from the powdered calculus by ether and alcohol. The 
urates must be separated by repeated boiling in distilled water, in which 
they are soluble. The residue is next dissolved in hydrochloric acid, and 
if anything remain it is either uric acid or oxalate of lime. The uric 
acid may be separated from the oxalate by liquor potassse, and the latter 
recognized by the tests already described under the head of oxalate of 
lime calculus. 

If carbonate of lime be present, effervescence occurs during the solu- 
tion of the calculus in hydrochloric acid. In this case the mixed phos- 

* Hed. Chirurg. Trans., vol. zlii., p. 427. 
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phates are precipitated by ammonia, and to the filtered liquid oxalate of 
ammonia is added to throw down the lime. The precipitated phosphates 
are next digested in strong acetic acid, which dissolves the ammoniaco- 
magnesian phosphate with a small proportion of the phosphate of lime. 
The lime is first precipitated by oxalate of ammonia, and the phosphate 
of magnesia, as ammoniaco-magnesian phosphate, by ammonia. The 
animal matter, whicl^ resembles vesical mncus, is seen floating in the 
solution of the calculus in hydrochloric acid, and may be separated by 
filtration. 

These salts may be readily detected by dissolving a small frskgment of 
the calculus in hydrochloric acid, precipitating by ammonia, and exam- 
ining the precipitate under the microscope, when the triple phosphate is 
seen in the form of stellate crystals interspersed with the amorphous 
granular phosphate of lime. ^ "^ ^ 

Carbonate of Lime Calculus. — Calculi consisting of this salt, associ-* 
ated with only a small proportion of animal matter, are extremely rare 
in the human subject, but common in herbivorous animals, in whose 
concretions the carbonate of lime is usually mixed with carbonate of 
magnesia; but carbonate of lime is often found in variable proportion in 
the oxalate of lime and phosphatic calculi. Brugnatelli was tne first to 
recognize this calculus; the specimen analyzed by him was about the size 
of a pea, and contained some oxide of iron. Dr. Prout analyzed some 
small calculi, consisting entirely of carbonate of lime, which were white 
and friable. Mr. Smith, of Bristol, describes 18 removed from the 
bladder of a young man, and Brugnatelli 48 from a similar source, and 
16, the size of a nut, from a woman. 

Dr. Roberts ' has reported the case of a gentleman from whose blad- 
der myriads of minute calculi of carbonate of lime were voided with the 
urine, which was ammoniacal and contained a good deal of pus. The 
largest of the calculi was about the size of a mustard seed, but the 
majority were much smaller; they were mostly spherical in shape, many 
rudely cubical or pyramidal, of a full amber color and finely translucent. 
In some, the nucleus was an object resembling a glandular cell; in others, 
a prismatic crystal; in others, amorphous earthy-looking matter. Dr. 
Boberts also refers to a case of Dr. Haldane's in which calculi, identical 
in every respect with those just described, were found in the kidney 
after death. 

Mr. Wagstaffe ' has reported a similar case in which numerous calculi^ 
composed of carbonate of lime, were found in the right kidney. Some 
of these concretions were spherular in shape and laminated, and closely 
resembled those found in the prostate. On the addition of dilute hydro- 
chloric acid a copious evolution of gas occurred, and an animal matrix, 
the shape of the original spherule, was left behind. 

These calculi may be described as small — the largest not exceeding 
the size of a large almond, white or gray, but sometimes yellow, brown, 
or red, and the surface dusted over with a white powder. The concre- 
tion shows no concentric laminse, but irregular waved lines similar to 
those in the mulberry calculus. The largest of the calculi in Mr. Smith's 
possession was so hard as to require the assistance of the lapidary's wheel 
to divide it, and was then capaWe of receiving a high polish. Others, 

Eassed by the urethra, are of a rounded and flattened form, and compact, 
kmellar, and of a light brown color. Carbonate of lime calculi are dis* 

» Roberte, loc. cit., p. 277. * Path. Soc. Trans., xix. 270. 
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tinguished by dissolving with effervescence in dilute hydrochloric acid, 
the solution yielding no precipitate with pure ammonia, but a copious 
white precipitate of oxalate of lime when oxalate of ammonia is aaded, 
and also a white precipitate of carbonate of lime, by the addition of alka- 
line carbonates. When such a calculus is placed in acetic acid and left 
for a few days, the mineral matter is dissolved, and the animal matter is 
left as a soft, light ball, preserving the stratified appearance of the 
original calculus, hut with diminished translucency (Roberts). If phos- 
phate of lime be present in the calculus, it is precipitated from the solu- 
tion in hydrochloric acid by ammonia. 

Alternating Calculi. — ^A very large proportion of the calculi formed 
in the human urinary apparatus are of this character, owing to the suc- 
cessive changes in the condition of the system, and that of the urinary 
secretion. These calculi exhibit a series of alternating layers, differing 
in chemical composition. They may be composed of two layers : e.g. a 
calculus may have a nucleus of uric acid, covered by a deposit of urate of 
ammonia, oxalate of lime, phosphate of lime, or mixed phosphates; or 
the nucleus may consist of oxalate of lime, followed by uric acid, urate 
of ammonia, phosphate of lime or mixed phosphates. Other calculi have 
three layers; thus a nucleus of uric acid may be followed by deposit of 
oxalate of lime and mixed phosphates, or oxalate of lime and uric acid; 
or a nucleus of oxalate of lime may be covered by uric acid and urate of 
ammonia, or a nucleus of mixed phosphates followed by phosphate of 
lime and mixed phosphates. Others, again, consist of four or even more 
layers; thus a nucleus of uric acid may beincrusted by urate of ammonia, 
uric acid, and urate of ammonia; or oxalate of lime may be followed by 
uric acid, oxalate of lime, phosphate of lime, etc. 

The proportion of alternating calculi of two layers to the whole col- 
lection, m St. BartholomeVs, is as 1 : 2J; in Norwich, 1 : 2f ; in Man- 
chester, 1 : 2|^; in Bristol, 1 : 3; in Swabia, 1:1^; and in Copenhagen, 
as 1 : 2^, giving a general proportion of 1 : 2|. 

Those of three deposits are, in St. Bartholomew's, as 1 : 6; in Nor- 
wich, 1 : 6; in Manchester, 1 : 26^; in Copenhagen, 1 : 4^, yielding a 
general average of 1 : 8^. 

Those of four deposits are stated to be, in the Norwich collection, as 
1 : 26i. 

The deduction to be drawn from all these data is, that alternating 
calculi of all kinds form somewhat more than half of the whole. 

The order in which different deposits succeed each other in these 
calculi is of considerable interest, as elucidating the successive changes 
in the condition of the body, corresponding with the progress of the 
disease. Dr. Prout has calculated that oxalate of lime succeeds uric 
acid in the ratio of 1 : 15|, whereas uric acid succeeds oxalate of lime in 
1 : 13^; so that the alternation of these two substances is nearly equal. 
He states that oxalate of lime follows urate of ammonia more frequently 
than uric acid, in the proportion of 1 : 9f, whereas urate of ammo- 
nia follows oxalate of lime in 1 : 38. Phosphates succeed uric acid in 
the ratio of 1 : 9}^; the urate of ammonia, 1 : 12^; and oxalate of lime, 
1 : 7^; whereas only three instances occur in the museums already men- 
tioned in which phosphates are succeeded by uric acid or urate of 
ammonia, and oxalate of lime incrusts the phosphates only in the pro- 
portion of 1 : 253 J. The general ratio in which phosphates succeed 
other deposits in all the collections is 1 : 4t^. From these results Dr. 
Prout educes the law, that in urinary calculi, a decided deposition of the 
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mixed j>hosphates is not followed by other deposits. The cause of the 

Eredominanee of the mixed phosphates as an external investment has 
een already explained. 

Cystic Oxide or Cystine Calculus, — ^This calculus is comparatively 
rare. It was found only in four museums mentioned by Dr. Front in 
his work on urinary diseases, while the large collection of the College of 
Surgeons contained, in 1849, only three specimens. The general pro- 
portion is said to be about 1 in 304. In Dr. Golding Bird's analysis of 
the 374 calculi contained in Guy's Ho8{)ital Museum, the number of 
cystine calculi is set down as 11. M. Oiviale, in the course of his exten- 
sive practice, had up to 1851 met with only 8 examples. Dr. XHtzmann 
met with 6 cystine calculi out of 545 specimens, and 2 others in which it 
formed the nucleus, the outer portion being composed of secondary 
phosphates. But very few specimens exist in America. Dr. Gross has 
never met with a cystme calculus. The Lexinjzton Collection contains 
but two specimens. In the Museum of Grant College, Bombay, accord- 
ing to Dr. Vandyke Carter, the proportion of cystme calculi is .84 per 
cent. 

Some years since. Dr. J. Kisdon Bennett exhibited two specimens of 
cystine calculi to the Pathological Society. They were taken from the 
kidneys of a female, one having been formed in each kidney, and were of 
considerable size. These calculi were surrounded by coagulated blood, 
and were of an irregular fi^re, beings moulded to the shape of the dis- 
tended infundibula of the Kidney. The larger one measured 2 inches in 
length, and rather more than an inch in breadth at its larger extremity; 
its weight was 204 grains. Of a very irregular form, it closely resembled 
a piece of crystallized ginger, having a yeuow, smooth, waxy appearance 
externally, and a crystalline character internally. The surface of one of 
its nodules was white, smooth, and jpolished apparently from friction. 
The smaller calculus was of a similar irregular form, but differed consid- 
erably in its general aspect. It measured 1^ inches in length, and f inch 
in breadth, and weighed 116 grains. Its external surface, blackened by 
dried blood, was rough, channelled, and presented the general appearance 
of being worm-eaten; it was of much less density than the larger one. It 
had, however, the same crystalline structure. Both calculi, on analysis, 
were found to consist of pure cystine. 

Dr. Hanfield Jones exhibited another specimen of this calculus to the 
Harveian Society, in 1854. The patient, Ukc the subject of Dr. Bennett's 
case, had been insane. The four calculi exhibited had come away spon- 
taneously, with very little pain, and some small, sand-like fragments 
were subsequently dischargea. The calculi cut easily, and their surfaces 
had a waxy lustre; they presented under the microscope crystalline 
prisms of various sizes, generally much elongated and mixed with rather 
fatty epithelial scales. Ammonia dissolved the calculus completely, 
leaving, on evaporation, hexagonal plates and elongated prisms. 

At ameetingof the Pathological Society, November 2d, 1875, Mr. Chris- 
topher Heath exhibited 19 specimens, all removed from one patient, a man 
aged 28. A large number of them were unquestionably imbedded in the 
prostate, and there were three larger ones in the bladder. These latter 
were peculiar in having a distinctly laminated structure, the outer layers 
being still pure cystine. 

It is remarkable that the disposition to the formation of these calculi 
appears to be hereditary. Out of 22 cases, 10 occurred in four families, 
and in 3 cases the subjects of the complaint were brothers. 
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In a very marked case, however, recently reported* by Dr. Ultzmann, 
a most careful examination failed to obtain any evidence of hereditary 
predisposition. The patient was a boy about three years of age, and a 
cystine calculus weighing nearly 80 grains was removed by the lateral 
operation. Symptoms of pyelitis were present at the time. The patient 
was under observation for two years afterwards, during which time he 
continued to suffer from cystinuria and pyelitis, the bladder remaining 
free from concretions. The symptoms pointed to the presence of a renal 
calculus composed of cystine. Cystine calculi are originally formed in 
the kidneys, and not m the bladdei*. They therefore belong to the 
primary stone formation. They are not peculiar to the human body, a 
calculus of this kind having been found in the bladder of a dog. 

Cystine calculi are usually small, rounded, of a yellowish color, with 
a smooth, semi-transparent, and glistening surface. Sometimes, however, 
vesic^ calculi of cystine attain a weight of three or four ounces. They 
resemble those composed of ammoniaco-magnesian phosphate in general 
appearance, but are more compact in structure. Tney have a soft con- 
sistence; the section is confusedly crystalline and not laminated. The 
fracture exhibits a crystalline structure. The largest known calculus of 
this substance is in the museum of University College, London; it 
weighs 850 grains, and is formed of concentric semi-crystalline layers. 
Another specimen, weighing 740 grains, is in the museum of St. Bartholo- 
mew's Hospital. They are said, by Dr. Golding Bird, to undergo a 
change of color from yellowish-brown to a fine bluish-green when long 
kept and exposed to daylight. Cystine calculi are much more friable 
than those of uric acid or oxalate of lime. Dr. Boberts mentions a case 
reported to him by Mr. Southam in which 90 trains of the fragments of 
a pure cystine calculus had been voided by a little girl after a single crush- 
ing. 

Cystine is not unfrequently found as a deposit in the urine, which 
then has a greenish-yellow appearance, a disagreeable odor, a neutral or 
slightly acid reaction. It rapidly becomes alkaline, and deposits cystine, 
or an oily film forms on the surface, consisting of cystine mixed usually 
with ammoniaco-magnesian phosphate, and at the same time uric acid 
and urea are sometimes more or less deficient in quantity.' Dr. Golding 
Bird obtained .340 of a grain from 1,000 grains of urine of sp. gr. 1.014. 

Cystine is remarkable for its solubility in a large number of menstrua. 
It is alike soluble in the mineral acids and in the caustic alkalies, and 
the solutions yield colorless granular crystals by spontaneous evaporation. 
It is sparingly soluble in pure water, and insoluble in alcohol, acetic, tar- 
taric and citric acids, and in solution of bicarbonate of ammonia. Dur- 
ing the evaporation of the solution in caustic ammonia, the ammonia 
escapes, the crystals of pure cystine are deposited either as hexahedral 
prisms or plates. From its alkaline solutions it is precipitated by acetic 
acid in the form of a white crystalline powder. Cystic oxide is remark- 
able for containing 26.58 per cent, of sulphur, and it was ascertained 
that the large calculus in University College yielded 19 per cent, of this 
substance. When heated cautiously on platinum foil, it is surrounded 
by a blue flame, which disappears on the application of a stronger heat, 

1 Wiener MedizinlBche Presse, July 21st, 1878. 

* Loebisch (Wiener Med. Jahrb., l877, Liebig*8 Ann., 182) has pointed out that, 
inasmuch as cystine contains only one eouivalent of nitrogen, the diminution in 
the uric acid and urea cannot be due to the removal of the nitrogenous elements 
by the cystine. 
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and at the same time it giyes oat a peculiarly disgasting odor, resembling 
that of garlic. 

These calculi are distinguished from all others, except those of xan« 
thine, by their ready solubility in acids and alkalies, especiaUy by dis- 
solving readily in liquid ammonia. They are best distinguished by dis- 
solving a fragment in liquor ammonias, and allowing the solution to 
evaporate spontaneously on a slip of glass. The residue, examined by 
the microscope, is found to consist of minute six-sided tables or prisms, 
characteristic of cystine. The peculiar nauseous odor when burnt is 
also diagnostic of this calculus. It is distinraished from xanthine by its 
solubility in carbonate of potash and dilute Hydrochloric acid, and n*om 
uric acid by its solubility m dilute hydrochloric, phosphoric and oxalic 
acids. 

Cystine calculi are usually free from admixture of other substances, 
but uric acid sometimes forms the nucleus, and a layer of uric acid has 
been found surrounding a nucleus of cystine. It is also occasionally 
associated with ammoniaco-magnesian phosphate and carbonate of mag- 
nesia. Dr. Roberts gives an envying of a specimen in the Manchester 
Infirmary Museum, in which "tne central nodule is uric acid; around 
this is a body of pure cystine; overlying this a layer of mixed uric acid 
and cystine; and enveloping the whole, a crust oi secondary phosphates 
mixed with cystine." 

Silicious Concretions. — Although, as Dr. Golding Bird informs us, 
silicic acid has been found in cryst^, forming part of a calcareous con- 
cretion, it does not appear that any calculus has ever been discovered 
into the composition of which silicic acid enters to any considerable 
degree. The cases on record of silicious pebbles being extracted from 
the bladder admit of bein^ explained in a simple manner. The foreign 
bodies were introduced into, not formed in the bladder. A curious 
exam|>le of this kind is related in Mr. Goulson's work on '^ Lithotrity 
and Lithotomy." A female was supposed to labor under calculus; litho- 
trity was about to be performed, when it was found that the foreign body 
could be removed by dilatation of the urethra. This was effected, and 
the supposed calculus turned out to be a silicious pebble which the 
woman had slipped into her bladder. 

Fibrinous and Blood Concretions. — This rare calculus was first recog- 
nized and described by Dr. Marcet. It was about the size of a large pea, 
and was passed, after much suffering, by a gentleman about 50 years of 
age. He had previously passed three similar concretions, and had suf- 
fered from symptoms of calculus for several years. Dr. Soberts met 
with a similar instance; the concretion was '^aoout the size of a small 

fea, and was passed by a man of 35, whose urine was not albuminous. 
ts texture was hard and brittle, its external surface rough, and its color 
dark reddish-brown." Dr. Boberts possesses a very fine blood concre- 
tion, as large 'as a small walnut, taken from the bladder of a sheep. It 
has the appearance of baked clay, and breaks with a dull fracture, like a 
piece of catechu. Dr. Prout states that he has seen several specimens, 
but none are enumerated in the collections to which reference has 
been repeatedly made. Their relative frequency is, therefore, unknown. 
Fibrinous calculi are described by Dr. JProut as being usually of an 
amber color and waxy consistence, with more or less of a fibrous texture. 
They are, when unmixed, wholly combustible, giving out an odor of 
burnt horn, and leaving only a small (quantity of ash; insoluble in water, 
alcohol, or ether, but soluble in caustic potash, from which a precipitate 
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is thrown down by hydrochloric acid. They are soluble in acetic acidy 
and ferro-cyanide of potassium produces a white precipitate in the solution. 
Nitric acid slowly dissolves these calculi. Dr. Prout asserts that they 
really consist of fibrine, while others consider that they are formed of 
vesical mucus or dbumen. The formation of these calculi appears to 
be connected with the occurrence of renal hsematuria. Such concretions 
may easily serve as nuclei for the formation of true calculi. They have 
been found lying loose in the pelvis of the kidney in cases of rupture of 
that organ, and also associated with calculous pyelitis, as in a remarkable 
case described by Dr. Alison.* 

UrO'Stealith. — This name has been applied to certain fatty or sapona- 
ceous concretions, which have been found in the bladder. But few 
instances are on record. The Museum of the College of Surgeons con-* 
tains two specimens of vesical calculi, composed of a central fatty or 
saponaceous mass, covered by a thick layer of phosphates. Both belonged 
to Hunter's collection, and are described in the catalogue, published in 
1842, as consisting of the earthy phosphates deposited upon a mass of 
oleate and margarate of lime. They were supposed to originate from the 
soap contained in injections which had been used to wash out the blad- 
der, the earthy bases of the urine having become precipitated in combi- 
nation with the fatty acids of the soap, in the form of a semi-gelatinous, 
Sparingly soluble compound. Around this the phosphates had become 
eposited. Heller' has described similar concretions. His patient was 
a man, 24 years of age, who complained of difficult micturition and pain 
in the region of the right kidney. He passed a number of concretions 
of a rounded form, soft and elastic, and varying in size from that of a 
nut to that of a hemp-seed, the majority being about the size of a pea. 
The concretions, as they were taken from the urine, were soft and elastic 
like india-rubber, but they dried up into hard wax-like masses, some 
greenish-yellow, others light brown or blackish in color. Some were 
covered with crystals of the triple phosphate. They dissolved readily in 
liauor potassse, forming a soap. These were almost entirely soluble in 
etner, insoluble in boiling water, and nearly so in alcohol. They melted 
with heat, and burned with a bright yellow flame, giving off a peculiar 
odor resembling a mixture of shellac and benzoin. The residue, some- 
what bulky, consisted of lime. The patient's urine contained no uric 
acid. Dr. Moore,' of Dublin, has also described similar specimens 
obtained from a single patient. Two of these were passed in the urine, 
and two others were removed after death from the patient's bladder. 
The two former were small concretions, dark-brown m color, and soft 
and waxy in consistence, and partially soluble in liquor potasssB. Dilute 
nitric acid had little effect upon them. Heated in the flame of a spirit- 
lamp, they fused and afterwards burnt with a bright flame, leaving a 
blackish ash which became incandescent and white before the blow-pipe. 
A considerable portion of the calculus was soluble'in boiling alcohol and 
separated on cooling as a whitish deposit, exhibiting, under the micro- 
scope, numerous fat corpuscles, but no cryst^lino plates. Of the calculi 
removed after death, one was large, being the size and nearly the shape 
of a small hen's egg; in the centre was a cavity containing, but not filled 
by, a quantity oi the dark-brown substance already described. The 

' Quoted by Mr. Poland, Holmes's System of Surgery, vol. iv., p. 1080. 
•HeUer, Archiv, Bd. ii., p. 1, 1845. 

* Observations on Urine and Urinary Calculi, by W. D. Moore, A.B., M.B., 
Dublin Quarterly Journal of Medical Science, vol. xvii., p. 473, 1854. 
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layers of calculus next adjoining this substance were composed of ammo^ 
niaco-magnesian phosphate and phosphate of lime; the second calculus 
was composed entirely of this latter substance. The nucleus of the 
larger calculus was composed of uro-sfcealith^ which, as Dr. Moore points 
out, is distinguished from cholestearine by the fact that it is deposited 
from its alcoholic solution, when cooled or partly evaporated, in the form 
of oily globules. In Dr. Moore's opinion, tne lime and the fatty or waxy 
substance form a combination resembling a soap, and, as illustrating 
this combination, he refers to the existence in the feces of soaps of lime 
and magnesia, formed by the decomposition of a portion of the fat met 
with in the intestinal tuoe. 

A Calculus containing Indigo. — ^A very remarkable calculus was 
•exhibited by Dr. Ord at a recent meeting of the Pathological Society 
(March 6th, 1878). It was contained in the pelvis of the right kidney 
of a patient under the care of Dr. Bloxam. The left kidney was sarcom- 
4itous, and contained a calculus of carbonate and phosphate of lime. 
The calculus containing indigo was partly of dirty dark-brown color, and 
partly covered with a blackish-blue matter which made a blue mark when 
rubbed on paper. The stone had a circumference equal to that of a 
shilling, ana weighed 40 grains. When heated^ it gave off a sooty smell, 
like that of burning indigo ; a ^eat part of it disappearing as smoke. The 
blue portion gave a blue solution with hydrochloric acid; when heated in a 
test-tube to a decree below redness, it gave off a bulky vapor, resembling 
that of iodine, which deposited crjrstals on a cool surface; the crystals so 
^deposited were characteristic, bein^ elongated six-sided tablets with 
pointed ends. Powdered and rubbed up with strong sulphuric acid, the 
substance yielded a blue solution which, when diluted and filtered, fur- 
nished a oeautiful blue fluid. Spectroscopically examined, the fluid 
stopped the yellow by a defined line, the centre of which corresponded 
to the sodium-line. This appearance is characteristic of solutions of 
indigo. Various theories have been advanced with regard to the origin 
of indigo in urine. With reference, however, to this calculus, the first 
of its kind placed on record. Dr. Ord suggested that probably certain 
products of the disease in the left kidney liad been absorbed into the 
bloody and excreted by the right kidney as indigo-blue.* These products 
had no natural exit, on account of the obstruction in the left ureter, 
which was blocked up by a soft round-celled sarcomatous tumor. Dr. 
Eoberts observes that indiffo-blue is frequently seen in putrescent nrines, 
forming glistening blue shreds and fibres on the sides of the glass and 
the surface of the urine. In cases of cystitis it sometimes colors the 
precipitated urate of ammonia, and it has also been found, as a deposit 
in such cases, in the form of small rhombic crystals. Beneke observed 
a blue-colored urine in a patient suffering from Bright's disease and 
general dropsy.^ According to Jaffe, normal urine contains indigo in 
the proportion of 4.5 to 19.5 milligrammes in 1,500 C.C. The urine of 
horses contains 23 times as much. No vesical calculus of this kind has 
.as yet been reported. 

Prostatic calculi and concretions will be described with other affec- 
tions of the prostate gland. 

* Loebiscb, loc. cit., p. 92. 



TH£ CAUSES OF STONE. 221 



CHAPTER XIX. 

THE CAUSES OP STOTNB. 

The importance of acquiring a knowledge of the causes of urinary 
calculi must be apparent to every one who considers that only by such 
aid are we likely to discover means for preventing the occurrence of this- 
most painful disease, as well as its recurrence ^ter the sufferings and 
hazards of an operation. 

In former times, the causes and mode of formation of calculi in the 
bladder were very imperfectly understood; but much has been done of 
late to elucidate these subjects by careful examination of the chemical 
constituents of the urine, of the concretions which form in it, and the 
changes which take place during respiration and digestion. Much, how- 
ever, remains to be done, before a complete account of the etiology of 
calculous complaints can be given. 

The great determining cause of the formation of urinary calculi is the 
presence in the urine of some sparingly soluble substance, which is capa- 
ble of concreting into a solid mass, either by itself or with the addition 
of an animal cement. The precipitation and agglomeration of the 
calcareous principles are physical phenomena; but vital acts likewise 
concur, by producing the precipitable matter in excess, and also by fur- 
nishing the animal substances which sei*ve to bind its particles together. 

In endeavoring to trace the formation of calculi to its causes, the 
following method appears the most logical, and in pursuing it we may 
inquire: What are the sparinglysoluble substances which enter into the 
formation of urinary cfJculi? Whence is the excess of insoluble matter 
derived? What are the circumstances which promote or determine its 
precipitation from the urine? And lastly, By what means, or under 
what circumstances is it collected into a mass so as to form a stone? If 
we omit from consideration the few cases in which the stone is formed 
of uro-sfcealith, xanthine, or carbonate of lime, it will be found that all 
the remaining species of calculi are composed of uric acid or urates, the 
earthy phosphates, oxalate of lime or cystine. These are the four spar- 
ingly soluble substances, the agglomeration of which forms urinary cal- 
culi. 

The great majority of urinary calculi are composed of uric acid either 
alone or combined with bases. Uric acid is a constituent of healthy urine 
in which it exists under the form of urate of ammonia, or, as some 
chemists hold, of urate of soda. From eight to ten grains of this sub- 
stance are daily excreted with the urine during a state of health; urine 
likewise contains the well-known substance urea, which closely resembles 
uric acid in composition, but on account of its solubility never is preci- 
pitated to form a stone. About 600 grains of urea are separated daily 
from the blood by the kidneys. 

The composition of urea is (LH^N,0,. 

That of uric acid is 0,,H,N,O, + 4 aci. 

The principal difference is made up by carbon and oxygen, the ele- 
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ments of carbonic acid, and, by a theory in vogue some years a^o, the 
excessive formation of uric acid, to which calculi were supposed to be due, 
was referred to some defect in that ])rocess by which carbonic acid is 
produced; viz., in the function of respiration. IJric acid was regarded 
SB a stage of the retrograde metamorphosis throuj^h which the nitrogenous 
tissues of the body haye to pass before their final transformation into 
urea, and an excess of uric acid was regarded as evidence of the incom- 
pleteness of the process. 

There are, however, no sufficient reasons for regarding uric acid as a 
substance in an intermediate state of transformation, and physiology has 
not as yet informed us ajB to the precise seat of its formation, or explained 
the processes involved in its production. In normal urine it is probably 
comoined with a variety of bases, — soda, ammonia, potash, lime and 
magnesia. Its union, however, with these substances is very feeble; the 
presence of almost any acid causes it to be precipitated. The readiness 
with which the precipitation takes place, and the insolubility of uric acid 
in neutral or acid solutions are, as we shall presently find, the main 
determining factora in the formation of gravel and calculus. The varia- 
tions in the quantity eliminated are, according to Sanke, ^4n great 
measure independent of differences in age, sex, height, weight or tem- 
perature, but stand in close connection with the ingestion of food, 
diminishing to a minimum of 3. 7 grains with abstinence, and rising to 
a maximum of 32.5 grains on a full meat diet." ' The influence of mus- 
cular exercise is uncertain; sometimes the quantity of uric acid is 
increased, and sometimes it is diminished. Dr. Bence Jones has shown 
that ''there is no relation whatever between the acidity of the urine and 
the absolute amount of uric acid which it may contain; for in the urine 
which is most acid and which deposits the largest uric acid sediment, 
very little uric acid may really exist, whilst that which contains most 
uric acid may hold it in perfect solution, and may have but a feeble acid 
reaction." A concentrated state of the urine favors the precipitation of 
uric acid and its salts, and the same effect is sometimes produced by a 
reduction of temperature. Within the body, however, this latter cause 
oan scarcelv be supposed to operate, and the precipitation of uric acid in 
Any pan of tiie urinary organs may be re^rded as dependent upon one 
or both of the following conditions: (1) increased acidity of the urine, 
owing to the presence of some other acid; (2) increased proportion of 
uric acid to the water of the urine, either positively or relatively* ^ric 
acid, thus precipitated, becomes ''gravel," and the agglomeration of 
particles of gravel into a compact mass produces a calculus or stone. Dr. 
Golding Bird attributed the formation of uric acid deposits to the fol- 
lowing causes: " (1) The waste of the tissues being more rapid than the 
supply, as in fever, rheumatism, etc. (2) The supply of nitrogen in the 
food bein^ greater than is required for the reparation of the tissues, as in 
over-indulgence, especially in the use of animal food. (3) The process 
of digestion being insufncient to assimilate an ordinary and normal 
fiupply of food, as m dyspepsia. (4) Obstruction to the cutaneous outlet 
for nitrogenous secretions, as met with in diseases of the skin, or due to 
variability of climate, etc. (5) Congestion of the kidney from injury 
or disease." With regard to these causes it may be observed, that the 
increase of uric acid in the urine may be due to any of the first four, and 
that disease of the kidney might prevent the excretion of uric acid, par- 

1 Carpenter's Human Physiology, p. 581. 
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iicles of which might then he deposited in the renal tubules. The 
desquamation also of renal epithelium, which occurs in some diseases of 
the Kidney, would probably favor the formation of calculus by entangling 
the lithic acid or lithates. It has been already explained, howeyer, that 
an increase in the proportion of uric acid is not an essential condition 
for its precipitation, a phenomenon which is more often duo to the 
presence of some other acid. 

Uric acid is by far the most frequent, and therefore the most import- 
ant constituent of urinary calculi. About 80 per cent, of all calculi are 
formed of it or its salts, whilst a still greater proportion of the nuclei 
are composed of this substance. We may refer to Dr. TJltzmann's 
researches on this subject described in a previous page (197). The 
primary stone-formations, which include uric acid and its salts, oxalate 
of lime and cystine, are the most difficult to account for; the secondary 
formations, those which occur in alkaline urine, can for the most part be 
easily traced to definite causes. 

The occurrence of calculi in early life has been attributed to those 
infarctions of uric acid which are often found in the kidneys even of 
new-bom children. The urine of infants, during the first week of life, 
contains a large Quantity of uric acid, crystals of which often form spon- 
taneously when the fluia is left at rest. Duringj the second week the 
quantity of uric acid becomes diminished, and in the third or fourth 
week is reduced to a normal amount. The uric acid infarctions have 
been very carefully studied by Yirchow, who believed that they were to 
be found in the kidneys only of those infants in whom respiration had 
taken place. He thought, therefore, that such formations had a medico- 
legal significance, inasmuch as they were to be regarded as a sign of live 
birth. Other observers, however, have discovered these infarctions in 
the kidneys of infants whose lungs had certainly never been inflated with 
air, and tneir occurrence during mtra-uterine life has been placed beyond 
•dispute. It is, however, admitted that the infarctions are comparatively 
rarely found in the kidneys of children who have died immediately after 
their birth; and, on the other hand, that they are more common when 
death has occurred after a few hours, and that they are most frequently 
met with when life has been prolonged for several days. * Prom that time 
onwards they occur with diminished frequency, but they have been found 
by Virchow in children from the third to the fifth month. According 
to Ebstein, they have been discovered in about 47 per cent, of all the 
cases that- have been examined. Under normal conditions, they are 
gradually dissolved by tho urine and removed from the kidneys, ana the 
persistence of deposits of uric acid, either free, or combined with bases, 
in the urine of infants must be regarded as abnormal. Such deposits, 
however, are very prone to occur in the urine of weakly infants, and 
especially of those wno suffer from the various forms of intestinal catarrh. 
The urine becomes altered in composition, and does not contain the 
requisite proportion of solvent material. Ultzmann has drawn attention 
to the fact, often noticed in foundling establishments, that on the napkins 
used for weakly infants a pulverulent substance, resembling brick-dust, 
may frequently be found.' He has very carefully examined this powder, 

1 Ebstein, v. Ziemssen's Handbuch der Spec. Path. u. Therapie, Bd. ix. 
Halfteii., B.216. 

* Ultzmann, Ueber Hamsteinbildung, p. 152. In the preparation of this 
chapter, much assistance has been obtained from Dr. Ultzmann's admirable 
•essay, 'which forms No. V. of the Wiener Klinik. 
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and the results at which he has arrived are as follows: — Uric acid is one 
of its constituents, as evidenced by the murezide test. Placed under the 
microscope, and with a power milgnifyin^ 300 diameters, the deposit is 
found to be composed of brown, spherical or dumb-bell-shaped masses. 
These being still further examined with an immersion lens, are found to 

{)resent two forms, in one of which the globules are larger and somewhat 
ighter in color, distinctly spherical, and without any evidences of 
structure; in the other, the masses are smaller^ disk-shaped, flat, and 
with a central darker portion from which radiating streaks proceed. 
This latter form is found to occur in recent preparations, but wnen the 
substance of the kidnev has undergone putrefactive change the larger 
spherical globules are found to prevail. D^oth forms dissolve graduiQly 
in acetic or hydrochloric acid, and in these solutions crystals of uric acid 
soon appear; in regular rhombic prisms when the former acid is added, 
while in the hydrochloric acid solution the uric acid crystallizes in larger 
spiny clumps. 

l^rom these reactions Dr. Ultzmann is led to believe that the kidney- 
infarction in question consists in part of urate of ammonia, and in part 
of urate of soda. The disk-shapea masses he regards as being composed 
of the latter salt, while the larger globules consist of the former. He 
thinks that urate of soda is the primitive ingredient of these infarctions, 
and that the urate of ammonia is the result of decomposition. Other 
observers, however, have held different views, and the question is a very 
difficult one to decide. The important fact is that these infarctions con- 
tain a large amount of uric acid, and that they often block up the pyra- 
midal tubules to such an extent as to make them appear as if injected. 

Under normal conditions, as before alluded to, these infarctions are 
dissolved by the urine and removed from the kidney. If, however, the 
quantity present is too great to be dissolved, or if the urine does not con- 
tain the proper solvents, or if some of the uriniferous tubes are so blocked 
up by deposit that the urine cannot make its way through them, masses 
may remain and form starting-points for the deposition of crystals, and 
thus a liucleus may arise aroand which, by furtner deposition, a renal 
calculus may at last form. 

Such a calculus, at first very minute, gradually increases in size, and 
retrains in the pelvis of the kidney until its own weight and the flow of 
urine cause it to descend into the ureter, and thence into the bladder. 
It then takes one of two courses: either it remains in the bladder and 
forms the nucleus of a vesical calculus, or it is discharged, with the urine, 
by the urethra. 

Uric acid infarctions are in all probability the principal cause of cal- 
culi in early life, and to their occurrence may be attributed the frequency 
of calculous disease among children. Giviale's tables show that more 
than half of the entire number of cases of stone occur in persons under 
twenty years of age, and that in 36 per cent, of all cases the patients 
are less than ten years old. Dr, Ultzmann draws attention to the fact 
that infarctions in the kidneys of infants are never found to consist of 
oxalate of lime, but always of uric acid or its salts. 

The occurrence of calculi in adult life cannot, however, be accounted 
for by supposing that they originate from these infarctions; a primary 
stone-formation must undoubtedly occur quite independently of such a 
causation. On this subject numerous theories have been in vogue from 
time to time. According to one of these the formation of gravel was sup- 
posed to be due to certain diatheses, that is, there was assumed to be 
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either an excessive secretion of some of the normal constitnents of the 
nrine^ or the development of a morbid product which was excreted by the 
kidneys. These products^ whether normal or abnormal^ were deposited in 
some part of the urinary passages, and formed gravel or calculi. A urate, 
oxalate, and phosphatio diathesis was supposed to exist, and the pro- 
duction of gravel was always attributed to constitutional causes. It is 
well known, however, that calculi often form where no such ^^ diathesis " 
is demonstrable, and without there being any excess in the urine of those 
substances which form the concretion. Phosphatio deposits also occur 
from purely local causes. A chronic cystitis, for example, leads to pro- 
duction of mucus. This acts as a ferment and causes the urea to be con- 
verted into carbonate of ammonia, the presence of which in the urine 
causes the precipitation of the phosphates, which ma^ subsequently form 
a calculus. In such a case there is no diathesis, no increase in the pro- 
duction of the constituents of the stone. Again, with re^d to uric 
acid, its presence in the urine as a deposit is no certain evidence of in- 
creased production; such a deposit more frequently indicates that the 
urine contains materials which interfere with tne ordinary solvent action 
of the fluid. The deposition of urio acid is commonly due to the 
presence of the acid phosphate of soda, which decomposes the urates of 
ammonia and soda and sets the acid free. The presence also of lactic 
acid, which may result from the acid fermentation of urine, is sufficient 
to produce a similar result. Increased production of urio acid is, of 
course, another factor which determines the formation of gravel and 
calculus, and it probably often occurs contemporaneously with increased 
acidity of the unne. 

Deposits of .uric acid are not unfrequently found in the uriniferous 
tubules of adult kidneys. Frerichs (quoted by Ebstein) found in one 
case the pyramidal tubules occupied by little columns of deposit consist- 
ing of urate of soda. He founa also, in a case of Bright's disease, in the 
tubuli both of the cortex and medullary substance, which were blocked 
up with amorphous fibrinous coagula, large brown crystals of uric acid, 
some separate, others united into nodules the size of a pin's head. The 
cortical substance was studded over with sand-like granules. The pelvis 
of the kidney contained gelatinous coagula of fibrine which entangled 
numerous crystals of uric acid. Uric acid and the urates of soda and 
ammonia are often found in dilated tubules, and in cysts of the kidney. 
These deposits are of frequent occurrence in the kidneys of gouty patients. 
They occupy the interior of the tubules and the Intervals between them, 
and may attain the size of a hemp-seed or pea. Ebstein has also noticed 
crystals of oxalate of lime in the casts of the tubules, and the same deposit 
has also been found in the substance of tibe kidney ; its origin is by no 
means evident. It is doubtful whether it is a constituent of normal 
urine, though Schultzen,' Furbringer and others assert that under 
ordinary circumstances 20 milligrammes are excreted daily. It is one 
product of the decomposition of uric acid, and, as Dr. Boberts observes, 
it constitutes probably one of the penultimate stages in the series of 
decompositions through which the effete tissues pass preparatory to their 
final exit from the boay. It possesses a ^reat affinity for lime, its com* 
bination Vith which is extremely insoluble. According to Neubauer the 
acid phosphate of soda is the solvent which the urine contains. The 
greater the proportion of this phosphate in the urine, the less will be the 

< Quoted by Ebstein, loo. cit., p. 208. 
15 
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(juantitj of oxalate of lime precipitated, and this quantity is therefore no 
indication of the amount actually present 

In accordance with the theory which connects calculous disorders 
with certain diatheses, a close alliance has been supposed to exist between 
these affections and gout and rheumatism. Gouty patients doubtless 
excrete an increased amount of uric acid, but it does not appear that they 
are particularly liable to suffer from calculus. The same may be said 
with regard to rheumatism, and it is evident that something more than 
an augmented excretion of uric acid is required for the formation of a 
calculus. 

^ Another theory is that supported by MeckeL' He believed that the 
origin of calculi was due to the operation of a peculiar catarrh. He 
thought that all primary calculi originated from acid fermentation of the 
urine, and were composed of oxalate of lime and mucus ; that all urates 
were the result of metamorphosis, and that phosphates were a later devcl* 
opment. Oxalate of lime he regarded as a constant and normal con- 
stituent of the urine, and his theory was that in catarrh of the urinary 
passages from any cause, this salt united with the mucus and formed a 
new compound which was the starting point of a calculus. There are 
numerous objections to this theory. CalculL are often passed by persons 
who have never shown the least symptom of catarrn of the urinary 
organs, and it is far more probable that catarrh, when it does occur, is 
the consequence of the presence of the gravel or calculus, and not the 
cause of their formation. The catarrh, however, doubtless assists to 
increase the size of the calculus by furnishing materials for its growth. 

Heller* divided calculi into two classes, a primary and a secondary. 
Those formations which were connected with the decom.position of the 
urine he placed in the latter class, while the first contained those calculi 
which had a different origin. Heller believed that calculi of the first 
class might originate in the bladder as well as in the kidneys. 

XJltzmann's classification has been already briefly referred to, but we 
will now explain his views at greater length. He regards a primary 
stone-formation as that which is due to the presence of tnose substances 
which form deposits in acid urine. These are uric acid, urate of soda, 
oxalate of lime, and cystine. Formations of these substances occur 
always in the kidney. Secondary stone-formation takes place in the 
bladaer, and is due to the presence of those substances which form 
deposits in alkaline urine. These are the urate of ammonia, carbonate 
of lime, the amorphous phosphate of lime, phosphate of ammonia and 
magnesia, and crystalline phosphate of lime. The most important part 
of every calculus is its nucleus, around which all the other layers arc 
deposited. If the nucleus consists of any of the substances deposited in 
acid urine, the stone is due to a primary formation, no matter what may 
be the composition of the outer layers ; if, on the other hand, the nucleus 
is composed of any of the substances which form sediments in alkaline 
urine, the formation of the stone is to be referred to a secondary process, 
even though the outer layers consist of uric acid. 

From Dr. XJltzmann's researches (of which an account has been given 
at p. 197) it appears that in the primary stone-formation, the nucleus is 
formed of uric acid in nearly 94 per cent, of all specimens. What arc the 
special peculiarities which characterize this substance as a constituent of 

' Meckel, Microgeologie, Berlin, 1866. 

s HeUer, Die Harnconcretionen, Vieima, 1860. 
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calcnliy and why is the primary stone-formation induced by it in so large 
a^ majority of instances r 

Dr. iTltzmann refers to the common belief that a predisposition to 
the formation of calculus exists when an excessive deposit of uric acid or 
urates, or of oxalate of lime is frequently found in the urine. He does 
not, however, think that any special predisposition is thus indicated. 
Many patients constantly pass large quantities of uric acid or oxalate of 
lime without the development of any form of calculus, and, on the other 
hand, patients may suffer from all tne symptoms of renal calculus with- 
out any evidences of abnormal deposit in the urine. From these facts 
he infers that the formation of calculus does not depend upon the quan- 
tity of uric acid actually present in the urine. He has instituted a series 
of experiments which render it probable that the formation of a calculus 
is mamly conditional upon the form which the uric acid crystals assume. 
When hydrochloric, acetic, or any other acid is added to normal urine, 
the uric acid is deposited, and the form of its crystals depends upon the 
extent to which tne urine has been acidified. The adaition of a few 
drops of acid causes the uric acid to appear in normal rhombic prisms or 
lozenges, but with hydrochloric acid in the proportion of 1 to 20 or 1 to 
10 the crystals are deposited in the form of elongated pointed rods, 
attached to each other, and radiating like the ears of corn in a sheaf. 
Sometimes two such fan-like masses are joined in a common centre. 
Between these and the lozenge-shaped crjrgtels there are many interme- 
diate variations, and the important point is that the spmous character of 
the crystals becomes increased in proportion to the quantity of acid. All 
these lorms occur as natural deposits in urine, the shape beings influenced, 
as in the experiments, by the quantity of acid present. The spinous 
sheaf-like crystals, or masses of crystals, may easily be supposed to form 
the starting-point of a calculus. Owing to their shape they would be 
much more prone, than crystals of the rhombic form, to adhere to the 
tubuli uriniieri or the pelvis of the kidney. It is these spiny crystals. 
Dr. Ultzmann observes, which are often found in the urine in cases of 
calculous pyelitis and albuminuria. ' He attributes primary stone-forma- 
tion, as a general rule, in adults, to the presence of these crystals, and he 
refers to the fact that out of many hundreds of spontaneously voided 
calculi, a very small minority are composed of oxalate of lime, and that 
some even of these latter have a nucleus of uric acid. 

With re^d to secondary stone-formation. Dr. TJltzmann's view is 
that this takes place always iii the bladder, and is due to a process of 
incrustation. Foreim bodies, mucus, pus, and coagulated blood may 
serve as nuclei around which various layers are deposited. Calculi which 
have descended from the kidneys may also become thus incrusted with 
secondary deposit. This incrustation usually consists of those substances 
which form deposits in alkaline urine, but sometimes of the deposits of 
acid urine. If, for example, a smooth uric acid calculus reaches the 
bladder and fails to produce inflammation, the calculus continues to in- 
crease in the acid urme, just as the growth of crystals goes on in saline 
solutions, and the secondary layers of the calculus are formed from the 
deposit of acid urine. If, however, catarrh be induced by the presence 

* On this subject see a pai>er by Dr. W, M, Ord, St. Thomas's Hospital Reports, 
1870, p. 885. Dr. Ord^s experiments show that the forms of uric acid, as deposited 
from urine, are often determined by the nature of other constituents. Various 
conditions of albumen appear to exercise a remarkable influence in determining 
the kind of crystal deposited. 
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of the calculus, the urine speedily becomes aUcaline, and the aecondaty 
\B,yeTB are formed of those substances which are deposited in alkaline 
urine, viz., urate of ammonia, ammoniaco-magnesian phosphate, and 
phosphate of lime. The secondary formations are especially prone to 
occur where there is any disease of the bladder, prostate, or uretnra. 

With regard to the metamorphosis of urinary concretions, we find 
that when calculi of primary formation remain in contact with alkaline 
urine, a marked change takes place. According to Meckel, there are 
two kinds of metamorphosis: a central or centrifugal, and a peripheral 
or centripetal. Meckel belieyed that all primary calculi had their origin 
from oxalate of lime and mucus, and it was therefore necessary to assume 
that the oxalate of lime became conyerted into uric acid, afterwards into 
urate of ammonia, and finally into the earthy phosphates. There is, 
howeyer, no eyidence in fayor of any such metamorphosis; but, on the 
other hand, if all calculi consisted pnmarily of oxalate of lime, we should 
expect to find that all renal concretions passed spontaneously would be 
composed of this substance. Moreoyer, if the metamorphosis proceeded 
centrifu^Uy, we should find nuclei of phosphates coyered by layers of 
uric acid, and such calculi are of yery rare occurrence. 

On the other hand, as Dr. Ultzmann points out, a peripheral or cen- 
tripetal metamorphosis is by no means unfrequent. This change com- 
mences on the surface of the calculus, and gradually inyolyes the deeper 
layers. It occurs when the urine becomes alkaline. The carbonate of 
ammonia acts upon the uric acid, urate of ammonia is formed; this 
becomes dissolyea in the excess of alkali, and the phosphates take the 
place of the uric acid. This process much more rarely occurs when t}ie 
calculus is composed of oxalate of lime, which is far less readily acted 
ui)on by alkaline solyents. The fact that phosphatic calculi often con- 
tain a nucleus of uric acid is explained by the occurrence of this meta- 
morphosis. ^ 

Eyidences of this kind of metamorphosis are often to be found in 
large renal calculi, which are composea of phosphates, with a nucleus of 
uric acid, and it is a noticeable fact that persons with such a calculus in 
their kidneys (as shown on examination after death) have been known to 
pass spontaneously small concretions of uric acid. Such an occurrence 
is sufficient to proye that the primary formation was due originally to 
the same constituent. It is the production of this centripetal metamor- 
phosis which is the object sought to be attoined when alkalies are admin- 
istered for the relief of renal ciUculus. 

Dr. Ultzmann's general conclusions with regard to the formation of 
calculi arc as follows: 

1. The formation of a calculus may be either primary or secondary. 

2. Primary stone-formation takes place always in the kidneys, where- 
as the seconoary stone-formation is confined almost exclusiyely to the 
bladder. 

3. The primary stone-formation originates, with a few exceptions, 
from uric acid; the secondary stone-formation, from the earthy phos- 
phates. 

4. The spiny clumps of uric acid are those forms which are most prone 
to be the starting-points of calculi. 

5. The oxalate of lime is adapted for the formation of layers rather 
than nuclei. 

6. Uric acid infarctions in the kidneys of new-bom infants are the 
cause of the frequent occurrence of urinary calculi among children. 
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7. The metamorphosis of primary calcali is always centripetal. 

Such are Dr. Ultzmann's views on seyeral points connected with the 
formation of calculus. It has been thought desirable to give a somewhat 
full account of them, as they are the resmt of long-continued and minute 
investigation, and up to the present time they have not been referred to 
by English writers on the subject. 

Having discussed the various theories which have been advanced, to 
account for the frequency with which uric acid is found both as a nucleus 
and as a constituent of calculi, it is necessary to add a few remarks with 
regard to oxalate of lime and cystine. During the formation of calculi 
composed of these substances, the urine is always acid. Oxalate of lime 
is often found entering into the composition of the layers of a calculus, 
but less frequently as a nucleus. Dr. Ultzmann found that, out of 224 
urate concretions, 15 hod a nucleus of oxalate of lime, whereas, out of 
136 oxalate of lime calculi, the nucleus was composed of uric acid in 
124 instances, and of oxalate of lime only in 5. As before mentioned, 
oxalic acid is said to exist in normal urine, though only in very minute 
proi>ortions. It can be formed by a scries of processes from uric acid, 
the intermediate stages being alloxan, parabanic acid and oxaluric acid. 
Oxalic acid can be produced in the laboratory from a large number of 
substances which are constantly taken as fooa, e. g,, fats, starch, sugar, 
etc., and a similar change may be supposed to take place within the orsan- 
ism. The consumption of certain vegetable substances, such as rhubarb 
and sorrel, which contain large quantities of oxalate of lime, might also 
account for its presence in the urine. Crystals of this salt, accompany- 
ing infarctions of uric acid, have been found in the kidne^j^s, ana Dr. 
Beale has often observed a little mass of such crystals Occupying the cen- 
tre of a nucleus of uric acid. 

With regard to the origin of oxalic acid. Dr. Roberts points out that 
'^it may be partly derived from the blood and appear in the urine at the 
moment of secretion, and partly be produced after the urine is secreted, 
by conversion from uric acid.'* Dr. Owen Bees,' however, some years 
ago expressed his disbelief in the origin of oxalate of lime from the blood, 
and contended that oxalic acid and the oxalate of lime are produced after 
the urine has been secreted by the kidneys, and are artinciidly derived 
from uric acid or the urates. 

The close relation between uric and oxalic acids has been long known; 
the urate of ammonia contained in guano is frequently converted into 
oxalate of ammonia during a voyage, and it can readily be imagined that 
a similar conversion may teke place in the urine. Dr. Eees adduced the 
following reasons for Lis opinion: Oxalate of lime, on account of its insol- 
ubility, CQuld not exist dissolved in the blood; its presence in the urine 
is due to the action of heat, which converts the uno acid or urate, more 
or less completely, into an oxalate. 

In many cases, the presence of oxalate of lime can be demonstrated by 
applying a gentle heat to urine containing a full deposit of the urates, 
and then suDJ(^ting the deposit obtained to microscopic examination; but, 
according to Dr. Ifees, there is no evidence to show that the oxalate of 
lime was orij^nally present in these cases, while the employment of heat 
would sufficiently account for its appearance. 

In other cases, however, the oxalate of lime has been found unmixed 
with the urates. Here the same explanation may be given: the uric was 

^ On Calculous Disease, Croonian Lectures, 1856, 
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converted into oxalic acid by the mode of analysis emploj^ed. In confir- 
mation of these views, Lehmann observed that morning urine, after stand- 
ing for some honrs, often contains oxalate of lime in quantity, although 
the fresh urine did not afford any trace of it, while Wdhler and IVericns 
found that the urates, when injected into the blood, produced oxalate of 
lime in the urine. Finally, Dr. Bees holds that there is no peculiar 

1)athological condition connected with the oxalic diathesis, but tnat the 
atter is an accidental and unimportant modification of the uric acid dia- 
thesis. From the preceding remarks, it will be observed that, on Dr. Bees' 
theory, the oxalate of lime calculus is formed by decomposition of uric 
acid^ or an urate in the kidnevs or bladder; these are converted into 
oxalic acid, which unites with the lime, but we are not informed on what 
the conversion depends; we are allowed to infer that it may result from 
heat. If this be the case, it Would be important to determine what 
degree of heat is required for the conversion of uric into oxalic acid. 

Dr. Roberts/ however, refers to several experiments, the results of 
which sufficiently controvert Dr. Bees' theoretical objections, inasmuch 
as they prove '^ that oxalic acid and its compounds, even the insoluble 
oxalate of lime, pass through the blood into the urine when introduosd 
into the stomach. Wdhler found that oxalic acid given to dogs caused 
oxalate of lime to appear in the urine, Piotrowsky confirmed these 
results by experiments on himself." He found that from 8 to 14 per 
cent of oxalic acid taken internally appeared in the urine as oxalate of 
lime, and that when oxalate of lime itself was taken, about 1^ per cent 
could be found in the same fluid. It may, therefore, be regarded as 
absolutely certain that (^calate of lime, in spite of its great insolubility, 
can find its way £*om the blood into the unne. 

The origin of cystine is enveloped in obscurity. No trace of this 
substance is found m normal urine, and there are no special symptoms 
connected with the occurrence of cystinuria. Ebstein ' refers to a case, 
described bv Marowsky, in which cystinuria co-existed with chronic atro- 
phy of the liver. Marowskv suggested that the kidneys acted vicariously, 
and that the cystine took the place of taurine. In the case in question, 
however, the excretion of cystme was not constant, while the acholia and 
the disturbance of the functions of the liver continued to increase. As 
regards its composition, cystine is closely andogous to taurine. 

The origin of calculi belonging to the second class is far more easily 
traceable. These are formed from constituents which exist as deposits 
in alkaline urine. If the alkalinity be due to fixed alkali, the carbonate 
of lime and the amorphous phosphate of lime are liable to be precipitated, 
but if the same reaction be due to carbonate of ammonia (produced from 
the decomposition of urea) the secondary phosphates are precipitated. 
These latter substances often form the external layers of calcuu which 
have remained for some time in the pelvis of the kidney or in the bladder. 
They are also frequently seen to be deposited around foreign bodies which 
have gained access to the bladder. Their causation, under those circum- 
stances, is the same as when they occur as the •uter investment of urin- 
ary calculi in general. The amount of phosphates present in the urine 
is not increased, but their precipitation is determined by the change of 
composition which that fluid has undergone. The vesical mucus has an 
important share in the formation of these calculi; it acts as a cement and 
binds the earthy particles together. 

^ » Loc. cit., p. 77. * Loc. cit., p. £09. 
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The chief causes of the precipitation of the insoluble elements of the 
urine having been thus pointed out, and the various theories with refer- 
ence to the production of these substances having been discussed, it now 
remains to consider other conditions which influence the formation of 
calculi. The conditions are connected with age, sex, habits of life, diet, 
climate, locality, occupation, hereditary influence, etc. 

According to the views commonly taken, calculus is much more inci- 
dent to early years than to any other period : and to old age more than 
the prime of life. Hippocrates noticed the fact, that infants at the 
breast are not exempt from the disease ; and our countryman, Philip 
Barrough, observed, ''Stones in the bladder do engender oftener in 
children than in older folk.'' ^ Some authors have of late denied that 
children are so subject to calculus as is commonly represented. It is 
certain that uric acid gravel is very frequent in children under some cir- 
cumstances, and it is known th|t calculi have been found in the bladder 
even at the time of birth, and, m some rare instances, as an intra-ute- 
rine affection. ^ 

Professor Langenbeck, of Berlin, informed Mr. Coulson that he once 
met wih a small uric acid calculus in the bladder of a six months male 
foetus. Qeyer ' has recorded the case of a boy who suffered from calculus 
from birth: he was cut in his twelfth year, when the stone had acquired 
80 large a bulk, that it had to be broken before it could be extracted. 
The whole mass weighed ten ounces. Stahl found a calculus the size of 
a peach-kernel in an infant of three weeks, who had from birth suffered 
great distress in passing water. Henoch ' has recorded the case of a 
child, five months old, who at frequent intervals, during a period of four 
weeks, passed uric acid concretions. The child had suffered, from its 
birth, from symptoms of difiBcult micturition, and the escape of the con- 
cretions was accompanied by convulsive attacks with contraction of the 
extremities and rigidity of the muscles of the neck. Several similar 
cases are on record. Tnis earlj occurrence of vesical calculi is to be ac- 
counted for by the predisposition which so many infants exhibit to the 
formation of uric acid infarctions in the kidneys. 

Mr. Coulson, upon many occasions, extracted calculi from children 
under three years of age. His younsest case was a boy of eighteen 
months. The oldest patient upon wnom he operated was eighty-six 
years old, a patient of Mr. Wilkinson's, of Sydenham. The case did 
perfectly well. 

The following tables have been drawn up for the purpose of deter- 
mining, in a more precise manner than has nitherto been done, the rela- 
tive frequency of calculus at different pjeriods of life. ^ The first table in- 
cludes only cases which had been submitted to operation. 

Age. No. of Cases. Proportion. 

1 to 20 . , • . 2827 .... 71.20 per cent 

21 " 40 . . . . 895 . . . . 12.10 *♦ 

41 " 60 . . . . 865 . . . . 10.87 " 

«1 " 80 .... 187 .... 5.72 " 

Total 8264 

Prom this table it would appear that 71 per cent, of persons submitted 
to lithotomy are under 21 years of age. 

> Methode of Physick, Ub. iii., o. 41, editio quinta, 1617. 

• MiBcel. Nat. Curios.. Dec. 2. An. V. p. 450. 

* Quoted by Ebstein, loc. cit., p. 211. 
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To ascertain, howeyer, the real proportion of calcnloas affections at 
different ages, we must include persons not operated on as well as those 
submitted to lithotomy, and by this method we obtain a somewhat di&r- 
ent result 

From another table, arranged from Oiyiale's work (see below), it 
would appear that 66^ per cent, of calculous patients are under 21 years 
of age. Dr. Prout estimated the proportion at 62 per cent 

More recently an analysis by Mr. Bryant* of 230 cases of lithotomy, 
shows that nearly one-third of this number occurred in children under 
fiye; one*fourth m children between the ages of fiye and ten, or more 
than one*haU (56 per cent) in children ten years old and under. Mr. 
Bryant states tnat, in eyery succeeding period of fiye or ten years after 
the first decade, stone becomes rare. 

Frequency of Calculus at different ages, arranged from M. CivaVe work. 



Age 


Caeei 


Total 


Froportbm 


Up to 6 yean 
Prom e " 10 " 

.. u a 15 II 


8061 






1160 

555 ; 




55.56 per cent 


« i(J u 20 " 


888 








" 21 " 25 " 


2421 








41 96 <' 80 « 
•« 81 " 85 " 


218 
162 


» 


790 


14.69 «• 


u 86<'40 " 


168^ 








" 41 " 45 " 


1671 






" 46 " 50 " 
I. 61 " 55 " 


224 
160 


► 


804 


14.95 <* 


" 66 " 60 " 


264 








" 61 " 65 " 


8161 








« S6 " 70 " 
«i 71 11 75 « 


261 
188 


* 


776 


14.48 «« 


•« 76 «• 80 " 


61 






" 81 " 89 ** 


17 


17 




5876 


5876 



The aboye tables exhibit the numbers of calculous persons at different 
ages of life, but they do not show the liability of inoiyiduals to be at- 
tacked at these different ages. Here, as in so many other statisticiJ 
tables, an error has kept in from not taking care to distinguish between 
absolute and relatiye numbers. To determine liability, the absolute 
numbers should be corrected by the numbers of persons liying at the 
seyeral periods of life enumerated. Thus, if all persons under twenty 
were affected with a certain disease, and all persons oyer seyenty were 
sheeted with tiie like complaint, it is eyident that tbe liability would be 
the same, though the absolute number of persons attacked would be yery 
different 

Corrected in this manner, the tables would show that children and 
young persons are less liable to calculous disorders than has been com- 
monly supposed: and that from twenty years upwards the tendency goes 
on increasing in a yery remarkable manner to the end of life. Thus, 
out of eyery 100 persons living, the numbers ""' 



> Med.-Chirurg. Trans., toL xIy., 827. 



THE 0AUBE8 07 8T0HB. 233 

Yean. PsnoiK liTliig. 

Up to ^0 46 

From 20 *' 40 80 

•• 40 *« 60 16 

60 and upwards 7 

On the other hand, the proportion of calculous patients at these 
different periods is, according to M. Giviale's table, up to 20 years, 55 
percent.; from 20 to 40, 14 per cent; 40 to 60, 14 per cent; 60 and 
upwards, 14 per cent or thereabouts. Hence it follows that the liability 
to attack amongst youn^ persons is below 25 per cent. ; while, during 
the bidecennial periods that follow youth, the liability increases in the 
relation of 7, 16, and 30. From 40 to 60, persons are twice as liable to 
stone as those between 20 and 40, while beyond 60 they are four times 
more liable to the complaint In fact, the liability will "be obtained by 
dividing the numbers attacked by the numbers living at each period. 

If this be done, the liability to stone at different epochs of life will be 
expressed by the following numbers : In the young (up to 20 years) 65; 
in adults (20 to 40) 26 ; in middle age (40 to 60) 50 ; and in the aged 
(over 60) 111. 

Sir Henry Thompson has given the statistics of 1827 cases. Of these 
there were, under 20 years of age, 60.42 per cent; between 21 and 40, 
10.18 per cent; between 41 and 60, 17.56 per cent, and between 61 and 
81, 11.83 per cent The cases came under treatment during given 
periods of time, in nine English hospitals. 

With reference to all these tables, it must be remembered that pa- 
tients usually suffer from the symptoms of calculus tor a considerable 
time before they place themselves under the care of a surgeon, and there- 
fore that the period of formation is usually long anterior to that of ex- 
traction. Dr. Gross has also pointed out that locality appears to influence 
the period of life at which calculi occur. In some countries the propor- 
tion of young patients is much greater than in others. 

All authors who have written on this subject concur in statinji^ that 
females, notwithstanding their sedentary habits, are much less subject to 
calculus than males ; the reason for this is apparent, besides their more 
temperate and regular mode of living — namely, the shortness and less 
complexity in the form and construction of the urethra, its more dilatable 
nature, and the absence of the prostate gland. When a calculus descends 
from the kidney into the bladder, or wnen a calculus by any accident is 
formed in that viscus, it is frequently expelled during micturition by 
the mere efforts of the bladder to empty itself, and it is surprising to 
what an extent the female urethra allows of being distended. Tulpius ' 
relates the case of a lady, aged 89, who spontaneously passed a calculus, 
per urethratn, weighing three ounces and two drachms ; but it appears 
to have paralyzed the sphincter vesicae, as she was ever afterwards troubled 
with incontinence of urine. 

In another work * it has been shown that out of 2834 patients, 123 
were females, making a proportion of one female to twenty-three males. 
According to Dr. Prout, the proportion is the same. In some countries 
the proportion is even much less than this. Dr. Klien's statistics, already 
alluded to, show that among 1792 cases of calculus, treated 1822*60, in 
the Moscow City Hospital, only four were females. 

Another reason why vesical calculus occurs far less frequently in 

> L. iiL Obs. 7. * Coulson on Uthotrity and Lithotomj, p. -247. 
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females than in males is to be foand in the fact that jnromen are far less 
liable to certain conditions and affections, e. g, , stricture of the urethra, 
atony of the bladder^ etc., which predispose to the formation of calculi 
and are obstacles to their escape. The difference between the sexes as 
regards liability to renal calculus is by no means so decided. 

The conditions and habits of life doubtless act, in Tarious ways, as 
predisposing causes of the development of calculus. That the affection 
IS very much more common among the children of the poor than among 
those of the richer classes of society is a fact that admits of no dispute, 
and on the other hand, it is equally true that the well-to-do classes 
furnish the lar^e majority of elderly patients. In the case of children, 
the decreased liability of those belonging to the upper classes is in all 
probability di}e to the greater care tfucen with regard to diet, clothing, 
and* cleanliness. Owing to unsuitable food or irregularities in the 
mother's diet, the children of the poor are especially liable to suffer from 
derangements of the digestive organs, whue insufficient clothing, ex* 
posure to cold, and uncleanliness interfere verjr seriously with the action 
of the skin. From the fact that uric acid infarctions are frequently 
found in the kidneys of new-bom children (see p. 223), we may infer 
that the foundation of a calculus is occasionally laid during intra-uterine 
life. Mr. Cadge is strongly inclined to the belief that the tendency to 
calculous disorders among the children of the poor is still further fostered 
by an insufficient supply of milk as an article of diet, and several facts 
mi^ht be adduced m support of this theory. With regard to elderly 
patients the increased liaoility of the upper classes may be traced to the 
influence of sedentary habits, luxurious and excessive eating and drink- 
ing, inducing derangement of the liver, indigestion, and various affections 
of the alimentary canal. 

It is difficult to estimate the amount of influence which diet, per se, 
exercises in the formation of calculus, or to what extent the constituents 
of urinary concretions are derived from or depend upon the food habitu- 
ally taken. That, generally speaking, food influences the nature of cal- 
culous formations, is a fact which admits of little doubt. Thus in 
countries where the diet consists largely of nitrogenous materials, uric 
acid is the prevailing ingredient ; where vegetables form the staple food 
of the community, oxalate of lime calculi are more common. With re- 
gard to the relative frequency of calculous disease among flesh-eaters and 
vegetarians nothing positive can be stated, and even if reliable statistics 
could be obtained, it would be impossible to exclude the influence of 
other factors. We know that the disease is very prevalent in several 
European countries where animal substances enter largely into the com- 
position of diet, and we know also that the same may be said of many 
parts of India where the great majority of the natives adopt an exclu- 
sively vegetable diet. There must therefore be other factors, common to 
these countries, which predispose to the formation of calculus. It is, 
moreover, indisputable that calculous affections, in all countries, are 
more common in certain localities than in others, and it is impossible, at 
present, to show to what extent, if any, this difference is due to differ- 
ences of food. Take the English counties for example ; calculus is very 
common in Norfolk, very rare in Cheshire. That this difference is in 
part to be attributed to difference of diet {e. ^., the abundance of milk 
m the latter county and scarcity in the former) is quite supposable, but 
there must be other factors at work. The nature of these, m the case of 
Norfolk, will be subsequently discussed* It remains to notice briefly the 
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yarions articles of diet, the presence or absence of which in a given local- 
itj, has been considered to favor the develoijment of calculus. It is a 
well ascertained fact that an excessive supply of nitrogenous food in- 
creases the quantity of uric acid in the urine ; a diet corresponding with 
that description would therefore aid in the formation and growth of 
calculi, by furnishing materials of which the large majority of them are 
composed. 

In the second place, the precipijbation of uric acid is promoted by the 
iise of articles of food which are liable to undergo acid fermentation. 
Even before the chemistry of calculous concretions was understood, it had 
long been believed that acids were among the most active causes of gravel, 
and pathologists have been able to trace a new cause of urinary concre- 
tions in aciaity generated in the alimentary canal, as a result of some 
morbid conditions of the digestion. Wherever fermented liquors are a 
common beverage, stone and gravel have been observed to be more than 
usually frequent, and to this cause, namely to the use of acescent wines 
in France and of malt liquor in Britain, the prevalence of oalculi in the 
two countries has often oeen ascribed. Majendie, in i)articular, while 
acknowled^ng the influence of a rich animal diet, insisted upon the 
effect of acids in the production of urinary concretions. The late Mr. 
Crosse, of Norwich, also considered the prevailing source of urinary 
calculi to be dyspepsia, leading to the generation of acid in the stomach, 
and to excess of urio acid in the urine. 

It is a popular belief that water strongly impregnated with calcareous 
matter is apt to produce stone. The salts of lime found in water are the 
carbonate and sulphate, the former of which doubtless undergoes decom- 
position in passing through the system. The constant use of such waters 
would tend to make the urine alkaline, an^ hence miffht be supposed 
to favor the deposition of phosphates, and, in the second place, the salts 
of lime may possibly irritate the urinary organs, and increase the forma- 
tion of products, such as mucus, the presenco of which favors the 
precipitation of the salts of the urine, and promotes the formation of 
calculus. Calculous diseases, however, prevail in many localities where 
the drinking water is comparatively free from such impregnation, and 
are uncommon in some mountainous districts where the water is highly 
charged with salts of lime. It is therefore difficult to trace in a general 
way any causative connection between the use of calcareous waters and 
calculous disease. 

With regard to the prevalence of stone in Norfolk, Mr. Cadge * is 
inclined to oelieve that it is in pari due to the hardness of the water. 
He points out, however, that the presence of lime-salts in excess does not 
tena to the formation of oxalate of lime or phosphatic calculi. Out of 
nearly 200 cases of stone in the bladder, operated upon by him, onlv in 
three instances was the calculus composea of oxalate of lime, and in 
each of these the patient had for some time resided out of Norwich. In 
Norfolk, as elsewnere, the great majority of calculi are composed of 
urio acid, and it is not easy to exj)lain how the presence of lime in drink- 
ing water can promote the precipitation of this substance. There are, 
however, certain facts which support the theory, that with an improved 
water-supply calculous diseases would diminish in frequency. Dr. £oberts' 
states that the suburban district of Hulme has supplied considerably 

^„ , * r 1 - -m 

* Address in Surgery, British Medical Association, August, 1874. 

* Loc. cit, p. 265. 
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fewer cases of stone to the Manchester Infirmary, since the pipe-water 
has replaced the old pump-water supply, and Professor Oamgee reports 
that sheep are particularly liable to be affected with calculus in the lime- 
stone districts. On the other hand, in Dr. Richardson's ^ opinion, the 
excess of cases of calculous disease in Noi*folk and Norwich is not attri- 
butable to the water. His inquiries induced him to belieTO that exposure 
to cold, and rheumatic disease, not necessarily acute, but chronic and 
diathetical, were the main cause; the predisposition, thus engendered, 
being sustained by peculiarities of diet. He assumed the endemic pre- 
valence of a febrile condition characterized by the formation of lithates 
and phosphates in excess. 

With re^d to the use of alcoholic liquors, it seems probable, as 
before mentioned, that the deyelopment of calculi is influenced by the 
use of beer and the stronger kinds of wine. Some wines, howeyer, 
appear to possess an antilithic property. The exemption, pointed out by 
Soemmering, of the inhabitants of the Rhenish Provinces from calculus 
and gout, was said by Liebig to be due to the character of the wines of 
those districts. The bitartrate of potash, which is abundant in the 
Rhine wines, is converted into the carbonate as it passes through the 
system, and thus, as an alkali, promotes the solution of uric acid. Cal- 
culous diseases, according to Van Swieten, are common in Holland, and 
the circumstance is the more curious considering that gin, a powerful 
diuretic, is the spirit most in use in that country. ^Nevertheless, among 
the Dutch who come from Europe, and inhabit Batavia (Java), stone is 
a rare disease, although their manner of living does not differ irom that 
pursued at home. Denys, who resided in that island for some yeai*s, tells 
us that he could find only two persons who were obliged to submit to the 
operation of lithotomy. He further observes that the water they drink, 
flowing from the neighboring^mountains, is much impregnated with 
earthy matters. Mr. Charles Hawkins has drawn attention to the infre- 
quency of stone in cider-producing countries.' 

It has been usually stated that calculus is more common in temperate 
than in warm or cold climates, but a further examination of this state- 
ment is required. Humid countries, in particular, of moderate temper- 
ature, have commonly been supposed to be the chief seat of calculous 
complaints; Holland, France, England, and Germany are enumerated as 
exhibiting the prevalence of calculous disorders in the most striking 
denee. During the last few years, however, numerous reports have been 
published which prove that calculous disorders are far more wide-spread 
than was commonly believed, and that they are very common in some 
countries which were supposed to enjoy total or comparative immunity. It 
is certain that they are much more common in England and Scotland than 
in Ireland, and are more prevalent in some pai-ts of England than in 
others. Thus during the five years ending 1871, the mortality from 
stone in England in proportion to^he population was more than double 
that in Ireland, while in Scotland the mortality from the same cause was 
twice that of England. With regard to Ireland, Mr. Fleming' states 
that for the last hundred years the average annual number of cases of 
stone operated upon, by lithotomy or lithotrity, in the various hospitals 
or infirmaries throughout the country, has not exceeded twelve. In 

1 Medical History of England, Medical Times and Gazette, 1864, p. 100. 

• Lancet, 1874, voL ii., p. 289. 

* Injuries and Diseases of the Genito-Urinary Organs, p. dOS. 
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England the number of deaths from stone yaries yery greatly in different 
districts and counties. According to Mr. Gadge's tables it appears that 
the greatest mortality occurs in the following six counties^ in the order 
named: — Norfolk, Huntingdonshire, Kent, Sussex, Buckinghamshire, 
and the West Biding of Yorkshire; that the following six counties show 
the smallest mortality: — Oheshire, Cornwall, Cumberland, Hampshire, 
Durham, and Deyonshire, while the other counties hold a yarying posi- 
tion between these extremes. In Norfolk there is one death from stone 
yearly to 42,744 of the population, while in Cheshire the proportion is 
one to 425,520. The museum of the Norfolk and Norwfch Hospital 
contained in 1874 about 1,050 calculi, the total number remoyed, either 
during life or after death, since the foundation of the institution, rather 
more than a hundred years ago. 

This remarkable preyalenoe of calculous diseases in Norfolk has 
attracted considerable attention. The late Mr. Crosse, of Norwich, was 
of opinion that neither the food, the soil, nor the beverage used by the 
inhabitants of Norfolk, had great effect in producing the tendency to 
calculous complaints in that county; and he was inclined to ascribe some 
part at least of that tendency to the yariableness of the climate of Nor- 
folk, and to the preyalence of north-east winds. He illustrated this 
opinion by stating that he had known persons belonging to another part 
of the country, and quite free from any calculous tendency, contract a 
disposition to the disease during % temporary residence for a few weeks 
at Norwich. Mr. Cadge, howeyer, belieyes that climate exerts but the 
smallest influence in the causation of calculus. He points out that the 
disease is uncommon in many localities, the climate of which is eyen 
much more inclement than that of Norfolk. From a consideration of 
all the circumstances connected with the locality, he has arrived at the 
conclusion that the local favoring influences consist, to a very trivial 
degree, in the coldness of the climate: in the universal consumption of 
malt liquor; possibly, or even probably, in the constant daily use of 
exceedingly hai*d dnnking water, and lastly in the accumulated effect of 
hereditary predisposition. Mr. Cadge also thinks that the want of milk 
largely influences the development oi lithuria, and to this cause he attri- 
butes the great frequency of calculous disease among the children of the 
poor in districts where milk is scarce. He points out that in Ireland the 
poor can obtain an abundance of milk, whereas in Norfolk, Warwickshire, 
Suffolk, Kent, and other counties it is difficult to obtain a proper supply. 
The rarity of stone in Cheshire, where milk is abundant, tends to sup- 
port this theory. It is certainly a remarkable fact that as many cases of 
stone occur annually in Norfolk among a population of 438,656 as in the 
whole of Ireland (pop. 5,412,377). 

When we turn to other countries, we find that the degrees in which 
calculous disorders prevail are extremely various. In the United States, 
according to Dr. Gross, cases of stone are far more common in Kentucky, 
Virginia, Tennessee, and Ohio, than in otherparts of the Union. They 
are comparatively infrequent in New York, Oeorda, the two Carolinas, 
Florida, Texas, Mexico, ^nd California. ^^In New Jersey, Delaware, 
and the New England States generally, stone in the bladder is prover- 
bially rare. The malady is aLso uncommon in Canada and the other 
British Provinces of North America.*' * The negroes in America are far 
less subject to these affections than the white population, the proportion 
of operations among the two classes being about one to six. 

^ Gross, loo. cit., p. 167. 
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The remarkable preyalenoe of stone in some parts of Russia has been 
abeadj alluded to (p. 197). Dr. Klien ' is unable to trace the peculi- 
arity to any special cause. He thinks that the yegetable diet and the 
wide-spread use of acid drinks may account for the frequency with which 
oxalate of lime calculi occur. The nucleus, howeyer, in the majority of, 
cases, consists of uric acid or the urates; and it is worthy of notice as' 
supporting the theory that uric acid infarctions form the starting-point 
of calculi in young subiects, that in the districts referred to, children at 
the breast often suffer from urinary troubles. Dr. Klien states that the 
patients generally do not present themselyes for treatment until the 
symptoms are yery seyere; large stones are often remoyed from children, 
urethral concretions are also common in young subjects. Cases of stone 
sometimes form one-fifth of the total number of patients under treat- 
ment in the Moscow Hospital. The disease is also common throughout 
the central parts of European Bussia, in the districts watered by the 
upper tributaries of the Volga, whereas in the northern, southern, and 
western proyinces it is comparatiyely rare. The experience of Dr. Beke- 
tow,* the senior surgeon to the Gtoyemment Hospital in the Kazan dis- 
trict, fully confirms the account giyen by Dr. Klien. He has had 275 
calculous cases under his care during a period of thirty years. The 
calculi were almost inyariably composed of oxalate of lime with a uric 
acid nucleus. The preyalence of the former constituents is attributed by 
Dr. Beketow to an acidulated drink n^pied kwass, in common use among 
the peasants, and also to the diet, which is lare;ely of a yegetable nature. 
On the other hand, we learn from Dr. Estlanaer,' Professor of Surgery 
in the IJniyersity of Finland, that calculous affections of a primary 
character are almost unknown in that proyince. The case-books of the 
ITniyersity Hospital show that during the last forty-four years only one 
case of stone has occurred in aFinlander, though seyeral operations haye 
been performed upon Russian subjects coming from another proyince. 
That a similar immunity exists throughout the country generally may 
be inferred from the fact that the surgeons attached to eight other hos- 
pitals, in yarious districts, reported to Dr. Estlander that not a single 
case of stone had occurred during the last ten years. The hospital- 
books contain no record of renal calculus. Cases also of secondary stone- 
formation are extremely rare in Finland; they occur almost exclusiyely 
among the upper classes, and are generally due to affections of the blad- 
der and prostate. Dr. Estlander has met with only twelye such cases 
during a practice .of seyenteen years. 

With regard to the causes of their immunity, some importance may 
be attached to the purity of the water, which is deriyed from granite 
mountains, and contains a yery minute proportion (only 7 parts in 
100,000) of saline matters. The food of tne people consists chiefly of 
fish, potatoes, cereals, and milk (which last is almost always taken sour); 
yery little meat is consumed. The Finlanders, eyen the poorest, as a yery 
general rule, pay considerable attention to cleanliness. Their custom is 
to take frequent baths in rooms filled with hot steam. It seems prob- 
able that their immunity from calculous diseases is in great part due to 



> Ueher die Steinkrankheit und ihre Behandlung in Russland. Archiv ftir 
klin. Chirurg., Bd. vi., p. 78. 

' Medical Examiner, vol. iii., p. 150. 

' In a pai)er read at the Philadelphia Medical Congress, and published in the 
Boston Med. and Surg. Journal, Not. 2d, 1876. 
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the simplicii^ of their diet, and to the attention thej pay to the condi- 
tion of the skin. 

When we turn to Eastern countries we find similar differences with 
regard to the preyalence of calculous diseases. In certain parts of India, 
for example in the Punjab, North-western, and Central Provinces, the 
disease is very common; we learn from Dr. Favrer' that in these dis- 
tricts, during six months of 1863, there were no less than 554 cases sub- 
mitted to litnotomj]. On the other hand, in Lower Bengal, according 
to the same authority, vesical calculus is not of frequent occurrence. 
Dr. Harris* attributes the ^eat frequency of calculous disease in the 
North-western Provinces of India, in part at least, to the fact that these 
districts are exposed to the influence of the cold winds frodi the Hima- 
layas, and also in part to the diet, which consists of heavy unfermented 
bread, made from an admixture of various kinds of cheap flours. 

Beference has been alreadv made (p. 197) to Dr. Vandyke Garter's 
report on the prevalence of calculous disease in Bombay. In that Presi- 
dency tbe disease is of frequent occurrence, and the cases show a decided 
predominance of oxalate of lime as an ingredient of the calculi. This 
predominance, which is verv striking when compared with the experience 
of England, France, and GTermany, illustrates the influence which diet 
exerts on the nature of calculi. The majority of the natives of Bombay 
live almost exclusively on vegetable food, and abstain for the most part 
&om alcoholic liquors. The climatic conditions, however, under which 
the Hindoos live, constitute another factor of importance. Dr. Carter 
suggests that probably in the tropics there is a constant suboxidation of 
products within the body, the hydrocarbons are imperfectly consumed, 
and oxalic, rather than carbonic^ acid is eliminated. Oxalic acid has a 

great affinity for lime, with which it forms a very intractable salt. The 
me may be in excess in the water or the food, and its presence may 
perhaps favor the increase of the acid. Besides this, the copious perspi- 
ration, induced by the excessive heat, enables the system to throw off 
by the skin much organic matter which would otherwise pass through the 
kidney in the form of urea or the urates. In this way. Dr. Garter 
thinks, the predominance of oxalate of lime, as an ingredient of calculi, 
among the natives, may at least to some extent be explained. 

The frequency and endemic prevalence of calculous disorders in 
Egypt are in all probability due to the mischief produced by a parasite 
which is common in that country. This creature ? which has been named 
the Distoma hsematobium) gains entrance into the oody through the skin 
or intestines, and inhabits chiefly the minuter veins of the urinary 
organs. It commits ^eat ravages in the coats of the bladder, producing 
destruction and detachment of portions of mucous membrane, and caus- 
ing persistent haematuria. The ova of the creature and the f ra^ents 
of mucous membrane and coagulated blood act as foreign bodies and 
become coated with uric acid and other urinary deposits, and in this way 
large concretions are often formed. Larffe quantities of ova are some- 
times found contained in the substance of the calculi, 

A report has recently been published, giving some information with 
regard to the prevalence of calculous disease in Ghina.' We learn that, 
at the Mission Hospital at Ganton, the total number of operations for 

> Clinical and Pathological Obser7ations, p. 885, etc. 

* Lithotomy and Extraction of Stone, etc., pp. 4 and 5. 

* Calculus in China, by J. Dudgeon, M.D., of Pekin. Med. Times and Ga- 
sette, Sept. 2d, 187d. 
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stone from 1854 to the end of 1875 was 432. Of this number 345 
patients were subjected to lithotomy, and the remaining 87 to lithotrity^. 
The total weight of stone removed was 408 ounces, or 25| lbs. TJnc 
acid would appear to be the preyailing ingredient. The mortality is not 
given, but is stated to have oeen very small, owing to the freedom from 
ezcitaUility characteristic of the Chinese, and the absence of inflamma- 
tion and shock. With this exception of Oanton and of Takow in For- 
mosa, the experience of the Mission Hospitals would indicate that stone 
is an infrequent affection in China. No explanation has been given of 
its almost exclusive prevalence at Oanton. it is stated that the common 
water at Pekin contains an abundance of lime, and is, in consequence^ 
very brackilh. At Canton, on the other hand, river water is almost 
exclusively used, and these facts, as Dr. Dudgeon observes, militate 
against the frequently repeated statement that calculous diseases are 
most common m places where the water contains much lime. The 
Chinese are said to oe very subject to dyspepsia arising from acid fermen- 
tation. They might therefore be expected to suffer from gout and lith- 
uria, and in the north of China the disposition to these affections ou^ht 
to bo even greater than in the south, as the diet in the former districts 
is much more of an animal nature than it is in the latter. Opium- 
smoking, a habit which prevails throughout the country, is not adduced 
as a factor in the estimate of causes. In the Pekin Hospital from 1864- 
76 three cases of urethral calculus occurred, but there was no instance 
of stone in the bladder. Dr. Dudgeon, however, performed three 
median operations for the extraction of foreign bodies. 

From the above account of the prevalence of calculus invarious parts 
of the world, it is evident that very little can be positively asserted with 
regard to any direct influence of climate in the causation of calculous 
disorders. It seems, however, probable that this influence, per se, is 
very slight. The mode of life, comprehending under this head the diet, 
clothing, and the general hygienic conditions of a population, would ap- 
pear to exercise a far greater influence than mere climatic peculiarities, 
though obviously these latter cannot be altogether excluded from a 
general consideration of the causes of stone. 

When we inquire into the influence of occupation upon the preva- 
lence of calculous diseases, we find that very few facts exist which would 
support any theories as to causation. The difference in liability between 
the rich and poor has been already alluded to, but this difference is not 
connected with occupation, but rather with variations in diet and habits 
of life. Certain classes of society have, however, been supposed to enjoy 
almost complete immunity from calculous disease. In an essay published 
more than half a century ago, by Mr. Copland Hutchinson,^ an attempt 
was made to prove that calculous diseases are extremely rare among 
sailors and seafaring people. He estimated the annual average number 
of seamen and marines in the British Navy, from 1800-1815, to amount 
to 162,000, nine-tenths of these being men who had served at sea from 
very early life. Out of these there were, in the 16 jears, only eight 
cases of calculus admitted into hospital. In the three creat naval hos- 
pitals of Haslar, Plymouth, and Deal, the proportion of calculous cases 
to patients in general was only one to 10,750. Of the eight cases, two 
occurred in boys under 14. This supposed immunity Mr. Hutchinson 

> Practical Observations on Sur^ry, more particularly as regards the Naval 
and Military Service, by Alex. Copland Hutchmson, London, 1826, chapter vii, 
p. 808. 
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was inclined to ascribe to seyeral causes connected' with the food^ drink, 
and general habits of seamen. He laid stress upon the fact that animal 
food is supplied to the men only in the form of salt beef and pork, that 
they hare few opportunities of drinking wine or malt liquor, that diluted 
spirits constitute their daily drink, that they pass their liyes l^eely exposed 
to the atmosphere, and therefore exercise the functions of respiration 
with an unusual yiffor, and aboye all, that they seldom allow the bladder 
to become distended, but pass urine frequently during the day. Mr. Hut- 
chinson also thought that the moist state of the atmosphere of the lower 
deck, in which the men slept, senred to promote the functions of the 
skin, and hazarded the conjecture that there may be some essential con- 
nection between the state of the cutaneous functions and the ^eater or 
less preyalence of calculous disorders. So far as his facts go, Mr. Hut- 
chinson certainly succeeded in showing that calculus is not a disease to 
which seamen are particularly subject Doubts, howeyer, have been 
entertained as to whether the data on which he proceeds are sufficient to 
show that sailors possess a s^ial exemption from this complaint. Sir 
Oeorge Ballingall has made it appear that soldiers enjoy a similar exemp- 
tion. On this point, Mr. Samuel Cooper remarks: "Mr. R. Smith, of 
Bristol, has published an interesting statistical inquiry into the frequency 
of stone in tne bladder in Great Britain and Irelana, though strictly it 
is a comparatiye estimate of the number of operations for stone in differ- 
ent parts of the kingdom in giyen spaces of time, and in all the number 
of calculous patients. So far as I can jud^e from the facts stated in 
Mr. Smith's paper, and from what I know about the ayera^e number of 
operations for stone in London, not more than 180 can be fairly reckoned 
as the annual total of Great Britain and Ireland, which is about one for 
each 100,000 of the population taken at 18,000,000.'* Now, if this fact 
be recollected in reasoninj^ about the rarity of stone-operations in the 
nayy, and if we also bear m mind the fact that the great majority of 
sailors are men in the prime of life, the cause of the marked infrequency 
of stone in the nayy will be tolerably clear. Notwithstanding these 
obiections, Mr. Hutcninson's paper must be regarded as a yaluable con- 
tribution to the medical history of calculous complaints; for, though 
seamen may not be more exempt than some other classes of the commu- 
nity from this disorder, it is at least satisfactory to know that so large a 
body of men, living in a special manner, and on a special kind of diet, 
should Cii joy an almost complete exemption from this mdady, the more 
so because the ordinary diet of seamen cannot be regarded as particularly 
favorable to the healthy exercise of the organs of assimilation. It is 
interesting to notice that Mr. Hutchinson's opinion with regard to the 
prophylactic action of yapor-baths (for such he considers the lower decks 
of a ship to be at night), is supported by that of Dr. Estlander, already 
referred to, who attributes the immunity of the Finlanders, in part at 
least, to their habit of taking steam-baths. The diet of sailors, consist- 
ing as it does largely of salted food, may afFord some protection against 
the development of calculus, inasmuch as chloride of sodium taken in 
full doses aiminishes the quantity of uric acid in the urine. 

A few facts have been placed on record which indicate that hereditary 
tendency sometimes plays an important part in the development of cal- 
culous affections. A remarkable instance has lately been reported by Mr. 
Clubbe,' of Lowestoft. A fisherman's three children, aged two, three, 

I Lancet, Feb. lOtb, 1873. 
16 
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and eight years respectively, were all operated on for stone. The father 
and mother suffered frequently from lithuria, and a ^ndfather and 
grandmother were known to hare passed several concretions. There was 
also a similar history connected with other members of the family. 

The manner in which concretions become formed around foreign 
bodies of various kinds, introduced into the bladder, will be described 
in a subsequent chapter. A few remarks will now be added with refer- 
ence to the occurrence of calculus among the lower animals. A few facts 
have been collected by veterinary surgeons illustrative of the prevalence 
and causation of urinary calculi among domesticated and other animsJs. 

Man is not the onl^ animal subject to urinary calculi : in the higher 
mammalia we often notice that their formation, passage into the bladder, 
and gradual increase in size are attended by the same train of symptoms 
as those with which we are familiar in our own species. The museum of 
the Royal College of Surgeons contains specimens from the monkey, do^, 
rat, rabbit, hog, horse, ass, ox, sheep, elephant, whale, eagle, ostrich, 
fowl, tortoise, iguana, and sturgeon. The collection shows that gramini- 
vorous are more liable to calculous disorders than carnivorous animals ; 
also that calculi from the lower vertebrata consist in greater part of car- 
bonate of lime. According to Mr. W. Williams,* urinary deposits are not 
unf reqnent in the horse, ox, and sheep ; calculi being most common in stal- 
lions and geldings, sabulous deposit in mares, and calcareous incrusta- 
tions on the mucous membrane of the bladder in oxen and sheep. In 
the horse and ox, the carbonate of lime calculus is that generally found ; 
while in the sheep and pig, the ammoniaco-magnesian phosphate, and in 
the do^, uric acid concretions, are most commonly met witn. Mr. Wil- 
liams thinks that the composition of the calculus is mainly influenced by 
the character of the food. He states that turnips, on which sheep arc 
often fed for longperiods, contain much phosphoric acid with ammonia 
and magnesia. With regard to horses, he points out that those which, 
from the nature of their work, are compelled to retain their urine for 
many hours at a time are most subject to calculous deposits ; and that for 
this reason hunters are more commonly affected than other horses. 
Foreign substances, introduced into the bladders of mares, are not un- 
f rcqucnt causes of calculus. With regard to food, it is said that some 
kinds of clover cause the formation and deposit of large Quantities of 
urine-salts, and the secretion of much mucus, the presence oi which pre- 
disposes to the formation of a calculus. Mr. Gamgee states that sheep 
are especially liable to calculus in limestone districts. 

* Principles and Practice of Veterinary Surgery, p. 587 ; see also Gamgee, 
Our Domesticated Animals, vol. iii., p. 55. 
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CHAPTER XX 

SYMPTOMS ASTD DIAGNOSIS OF STONE IN THE BLADDER. 

In the great majority of cases^ urinary calculi are first formed in the 
kidney; while small, they descend along the ureter into the bladder, where 
they increase in size by a succession of layers deposited from the urine. 
If the calculus be smooth and small, its passage aown the ureter excites 
little or no inconyenience; it may even remain for a long time in the 
bladder without the patient being aware of its presence. If, however, 
the renal calculus be rough, and of some size, its descent into the blad- 
der is attended with most excruciating suffering — the pain extending 
from the kidney toward the bladder, down the thighs and along the 
course of the spermatic cord, being sufficient to ''double the patient up," 
and make him roll in agony on the ground. The descent generally oc- 
cupies from twelve to twenty-four hours. The usual symptoms in the 
milder cases are, nausea, rigors, restlessness^ and some alarm; pain in 
the back, coming on in severe paroxysms^ and extending down the 
thighs; frequent attempts to pass urine; retraction of the testicles; cold- 
ness of the extremities, and extreme prostration. 

The calculus may become impacted in the vesical orifice of the ureter; 
the flow of urine from the corresponding kidney will then be prevented; 
dilatation of the ureter and distention of the tubular structure of the 
kidney will ensue, terminating in absorption of its substance; but most 
of the usual symptoms of stone in the bladder will be absent 

When a calculus is loose in the vesical cavity it falls to the most de- 
pending part behind the prostate;^ but it shifts about according to the 
Esture 01 the patient, ana gives rise to symptoms which are more or 
IS marked in aifferent cases. 

The early symptoms of stone in the bladder are by no means uniform, 
and a great difference exists in their intensity at the two extremes of 
life, to childhood, the symptoms are ordinarily very severe and dis- 
tinctly marked; in advanced age the patient's troubles are generally far 
less acute. The following symptoms are those commonly met with in 
children, even in cases where the calculus is very minute: — intense irri- 
tability of the bladder, evinced by frequent micturition and perhaps in- 
continence of urine: during and after micturition, severe pain which 
they endeavor to alleviate by^ pulling the prepuce; severe straining 
during the same act, often causing prolapse of the rectum and discharge 
of feces; occasional sudden stoppage of the stream of urine, and occa- 
sional hsBmaturia. 

In the case of adults, during the earlier stages of stone in the bladder, 
and while the organ is healthy, the patient experiences a dull sense of 
weight about the neck of the bladder, with pain or uneasiness extending 
to tne hypogastric region, perineum, groin, or thighs. The bladder be- 
comes irritable and cannot retain its contents; the calls to make water 
are frequent, and the expulsion of the last drops is attended with pain. 
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which shoots along the perineum and penis, and centres in the glans. 
The frequency of micturition is more marked during the daytime, when 
the patient is moving about; it is less troublesome at ni^ht, under oppo- 
site conditions. Sometimes when the urine is flowing m a full stream, 
it is suddenly stopped, evidently in consequence of the foreign body fall- 
ing across the orifice of the urethra, and mechanically obstructing it. 
The patient finds he cannot take any violent exercise without suffering 
pain; the jolting of a carriage increases his symptoms, and is frequently 
followed by a discharge of bloody urine, while in some constitutions, 
hsBmorrhi^e to a considerable extent takes place. As the stone increases 
in size, micturition becomes more frequent and distressing, and the pain 
or uneasiness at the end of the penis becomes more constant and severe. 
The last drops of urine are expelled with a spasmodic effort of the blad- 
der, lasting for some time, and the contents of the rectum and vesicuIsB 
seminales are often involuntarily passed, adding materially to the distress 
and exhaustion of the patient. There is occasionally priapism, with or 
without sexual desire. Some patients experience the sensation of a for- 
eign body rolling about in the bladder. 

These symptoms come on slowly; indeed, if the stone be smooth, and 
the bladder healthy, there may bu nothing for a considerable time to 
direct the patient's attention to his case. Sooner or later, however, in- 
dications of disturbance of the urinary organs ensue, and the features of 
the affection become well marked. In elderly patients, the symptoms 
are usually less severe, owing probably to diminished sensibility of tt^ 
bladder. When, in these patients, the symptoms are acute, we may ex- 
pect to find a lar^e or rough stone, with more or less inflammation of 
the mucous membrane. « 

In the early diagnosis of stone, in adult patients, very reliable and 
valuable information may generally be derived by noticing closely the 
effect of exercise, which invariably ag:gravates the most prominent symp- 
toms, the haemorrhage, pain and irritation. These symptoms are due 
to the mechanical action of the foreign body which the bladder con- 
tains. 

With regard to hasmorrhage, the presence of blood in the urine is 
more common than is generally supposed, as an early symptom of stone, 
and the variations in the amount at different times are most significant. 
It may be little or much; but, if it occurs at all, it will appear after ex- 
ercise, and will be proportionate in quantity to the duration and charac- 
ter of that exercise. It is frequently the first symptom that causes alarm 
and induces patients to seek medical aid. Sometimes a discharge of 
fiorid blood occurs with the last few drops of urine. The haemorrhage 
then arises from the stone having been brought into closer contact than 
before with the walls of the bladder, and it is especially likely to occur 
when the mucous membrane is inflamed, or when the stone has a rough, 
tuberculated surface. The smooth concretions of uric acid seldom £^ive 
rise to much haemorrhage, which, on the other hand, is common when 
the stone is composed of oxalate of lime, or studded on the surface with 
points of triple phosphate crystals. If the haemorrhage is only slight, 
the quantity of blood present may be insufficient to discolor the urine. 
In such a case, however, the blood-corpuscles will be easily detected, by 
means of the microscope, in the sediment of the urine, after this has 
been allowed to stand. These will usuallv be found normal in shape, 
but they are sometimes globular, especially in acid urine. They will 
always be discoverable in greater abundance after exercise. The jolting 
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of acarriagCy for example, is likely to cause somewhat profuse hsBmaturia, 
and a patient obliged to ride much on horseback would notice the exist- 
ence 01 this symptom at a very early sta^e of the complaint The dis- 
coloration of the urine may last several days; but it generally disappears 
with rest and the recumbent posture. When there is ulceration of the 
bladder the case becomes complicated^ and the haemorrhage is more pro- 
fuse. 

The next important and prominent symptom that declares itself early 
is pain, either in the region of the bladder^ rectum, perineum, or penis. 
The pain varies in character, being sometimes sharp and acute, some- 
times dull and heavy. It is commonly influenced by various conditions, 
such as the presence or absence of urine in the bladder, the state of con- 
traction of that viscus, exercise, posture, etc. It is described by some 
authors as sometimes periodical; and Deschamps relates the case of a 
man, in whom for upwards of eight months pain of a sharp cutting char- 
acter, produced by stone in the bladder, came on at every return of the 
new moon. Although, as a general rule, the larger and rougher the 
stone the more acute the pain, exceptions to this are occasionally met 
with. Mr. Coulson removed from a thin man, of advanced ^e, an oval 
stone, of this character, which had never excited severe suf^ring; and 
there had been ^eat difficulty experienced in detectinj; its presence by 
the sound. It is probable that in all these cases there is no congested or 
inflammatory condition of the bladder. When such a state ensues, the 
sufFerings of the patient become greatly aggravated, and, except by opera- 
tion, there are no means of affording effectual relief. Dr. Gross thinks 
that a spiculated stone, or one studded with long spines, produces often 
slight suffering, because the spines admit of the more ready passage of 
the urine, in the same manner that a rough body lodged in the bronchial 
tube will occasionally cause less distress than a smooth body, as it pro- 
duces less obstruction to the entrance of the air. 

When pain is present, a careful consideration of the circumstances 
which tena to relieve or ag^vate it, will add much to the diagnostic 
value of the symptom. It is, however, by no means always present as 
an early symptom, and it is sometimes absent even when the calculus has 
attained a considerable size. This absence of pain is generally due to 
one or more of the following conditions : — ^An enlarged prostate, with a 
pouch behind it; a feeble, atonic state of the bladder accompanied by im- 
perfect emptying of that viscus; a sacculated bladder; and lastly, a blad- 
der rendered less sensitive by age. 

The first condition, hypertrophy of the prostate, has the effect of 
raising the neck of the bladder above the level of the trigone, and thus 
occasions a pouch in this situation. A small stone in this position rarely 
occasions marked pain, unless during violent exercise, inasmuch as the 
prostatic tumor prevents the stone from falling down on the neck of the 
oladder, and interfering with or obstructing the internal meatus during 
micturition. This condition also prevents the bladder from completely 
contracting, and the patient is thus saved the pain he would otherwise 
experience, from the compression of the stone between the coats of the 
bladder, after the escape of urine. 

The second condition, a feeble atonic state of the bladder, produces 
a similar effect; the coats of the organ are never brought into close con- 
tact with the calculus, and unless the bladder becomes over-distended, 

^ Grose, loc. cit., p. 193. 
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there is^ as a rule^ an absence of pain. Under these circumstances acnte 
pain may be produced by drawing ofF the urine with a catheter. 

A sacculated bladder may permit a stone to become encysted in a 
pouch formed by the protrusion of a portion of the mucous coat between 
the muscular fasciculi; a stone thus lodged may occasion but little un- 
easiness. 

In 3lderly patients, the bladder often loses to a great extent its nor- 
mal sensibility, and, in such cases, the presence of a calculus may give 
rise to little, if any pain. 

In the absence, howeyer, of these four conditions, pain is often one 
of the earliest symptoms of calculus, and, when occurring under certain 
circumstances, and accompanied by other evidences of the presence of a 
foreign body, it is almost certainly pathognomonic. Thus it often hap- 
pens that, during micturition, the stone Mis across the internal orifice 
of the urethra: it then gives rise to great pain and suddenly arrests the 
flow of urine, and at the same time induces violent straining. The ar- 
rest in the flow of urine may not last more than a few moments; it dis- 
appears upon some change of posture, or of its own accord. This, as an 
early symptom, is far more commonly met with in young than in elderly 
patients. If the calculus be so small, or of such a shape, as to admit of 
oecomin^ impacted in the urethra, it may produce complete retention. 
Patients nave been known to lie on the back during micturition, and to 
elevate the pelvis; the object being to allow the calculus to fall from the 
urethral orifice into a less sensitive part of the bladder. 

In the case of children, the pain during and after micturition is usually 
very severe, causing the little patients to cry or scream in agony, and to 
run about the room in the hope of obtaining relief. They also constantly 
apply the hand to the end of the penis, and elongate the prepuce in their 
attempt to deaden the pain. This habit, wh^n acquired, of pulling at the 
prepuce, is strongly indicative of the presence of a stone in the bladder. 

The diagnostic value, as a symptom, of pain occurring after micturi- 
tion, cannot be too strongly insisted upon, depending as it does on the me- 
chanical effect of the foreign body. The stone being movable, it is a 
symptom almost invariably present with all patients who possess the 
power of emptying their bladder. The pain may be felt at the neck or 
over the region of the bladder, but more commonly it is referred to the 
end of the penis and lasts for some minutes after micturition. That 
irritation of the bladder, arising either from the presence of a foreign 
body, or from disease, should so commonly occasion pain at this spot is 
to be accounted for by supposing that the impression made upon the 
branches of the sacral plexus distributed to the mucous membrane of the 
bladder is referred to the ultimate ramifications of the filaments from 
the same plexus distributed to the extremity of the penis. The mechan- 
ical effect of sudden jolts, of horse exercise, of drivings etc., in inducing 
pain, is generally a striking symptom and often an early one; the pain 
IS sometimes felt in the neck of the bladder and in the region of the rec- 
tum, but more commonly toward the end of the penis. In cases of phos- 
phatic calculi there is often more suffering than when the stone is com- 
posed of uric acid or oxalate of lime, because more or less catarrh of the 
mucous membrane of the bladder generally co-exists with the former 
variety. If the patient be of a nervous and excitable temperament, or 
of a gouty or rheumatic habit, the pain experienced is often of an ano- 
malous character, and is described by the sufferer in vehement or exag- 
gerated terms. 
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The third symptom that has been referred to, as indicating mechan- 
ical injury, is irritation of the bladder. This is shown by increased fre- 
quency of micturition, and occasional incontinence of urine. These 
symptoms, by themselyes, are of little import; they are certainly not to 
be regarded as in any sense characteristic, though, for diagnostic pur- 
poses, they become yery valuable when taken in conjunction with other 
symptoms. To make them of yalue, it is necessary, by a process of ex- 
clusion, first to ascertain on what they do not depend, as one or both of 
these symptoms may be due simply to an acid condition of the urine, 
and they are, moreover, commonly met with in nearly all diseases of the 
bladder and prostate, and in most cases of long-standing stricture. At 
the same time, it must be borne in mind that vesical calculus often oc- 
casions infiammation of the bladder, and it may even produce urethritis 
with all the symptoms of acute gonorrhcea. The irritability of the blad- 
der, evidenced by the frequent calls to micturate, is a source of great an- 
noyance to the patient. Sometimes these occur every hour or even every 
half hour. In adults, erections of the penis and involuntary emissions of 
semen often add to the existing discomfort. Prolapsus of the rectum, 
especially in youug children and old men, is by no means an uncommon 
complication. It varies considerably in degree; but is at all times a 
source of great inconvenience, because so frequently attended with the 
discharge of flatus or feces. 

Should the calculus have caused ulceration of the mucous membrane 
of the bladder, the desire to make water becomes proportionately more 
severe, so as to be almost if not quite uncontrollable. 

Besides the hematuria, the presence of a calculus induces other 
changes in the condition of the urine. These mainly depend upon the 
duration and amount of irritation to which the bladder has been sub- 
jected, and the character of the stone. If the calculus is small and 
smooth, an increased secretion of mucus may be for some time the only 
change. 

The urine retains its acid reaction, and there is neither albumen nor 
pus present. If, however, the stone is large and rough, in the majority 
of cases it speedily induces more or less vesical catarrh. The urine is 
cloudy, owing to the presence of pus and blood; its reaction becomes 
alkaline from the conversion of the urea into carbonate of ammonia, and 
it contains albumen, in a quantity corresponding to the pus and blood. 
The sediment, at first loose and flocculent, becomes stringy or ropy, more 
or less fetid, and forms a dense, tough, yellow layer at the bottom of the 
vessel. Examined under the microscope, the sediment will be found to 
consist of blood- and pus-corpuscles, epithelium from the urinary pas- 
sages, and the various amorphous and crystalline deposits. The cnarac- 
ter of these latter affords an indication of the nature of the stone, or 
rather of the substances which compose its crust. A uric acid calculus, 
for example, often becomes coated with a layer of the triple phosphate; 
in such a case, crystals of the latter substance will be found in the urine, 
though the bulk of the stone has a different composition. The same 
substance ma]|r invest a concretion of oxalate of lime, and this again may 
form the coating of a nucleus of uric acid. As a general rule, therefore, 
the deposits occurring in the urine indicate the nature only of the ex- 
temal layer of the cateulus* If the symptoms be of recent date, if the 
urine have an acid reaction and the deposit consist of uric acid, we may 
safely infer that the calculus is composed of this last-named substance. 
If, witii a similar reaction of the urine, oxalate of lime be deposited, the 
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calculas will probably be of a similar nature, or at least the external 
layers will have this composition. If the urine when passed be alkaline 
from carbonate of ammonia, the crust or surface of the calculus is cer- 
tain to be composed of the mixed phosphates. If the same reaction be 
due to fixed alkali, a condition extremely rare, the calculus will be com- 
posed either of phosphate or carbonate of lime. The discoyery of crys- 
tals of cystine in the sediment places the nature of the calculus beyond 
a doubt. 

A few cases have been placed on record which show that a calculul 
may undergo ^cutaneous disruption within the bladder. The late Mr. 
Southam, of Manchester, has reported seyeral instances of this kind. In 
two cases the calculus was composed almost entirely of uric acid and 
oxalate of lime, materials not likely to be affected by any degree of force 
which could be applied to them in the movements of the body, or from 
the action of the muscles of the bladder. The cause of the disruption 
must therefore be sought in the calculi themselves. Mr. Southam be- 
lieved that the fracture was due to the generation of some gaseous a^ent, 
owing to chemical changes in the earthy constituents of the calculi, or 
to decomposition of the mucus and animal matter* His view with regard 
to the cause of the disruption is supported by a case of Dr. Ord.^ This 
patient, aged 83, passed spontaneously several calculi and numerous frag- 
ments, all of which had the appearance of being segments of 8j>heres 
baying a small central cavity. Dr. Ord believed that the calculi were 
broken some time before they were passed, and that the fracture occurred 
when the urine underwent a change in reaction from acid to alkaline. 
He also suggests that the disruption was due to the expansion of the 
nucleus at the time when this alteration in the reaction took place. 

With regard to the rate at which the growth of a calculus takes place, 
nothing positive can be stated. Accoi*ding to Mr. Crosse, primary cal- 
culi increase in weight by one or two or even four drachms yearly ; and 
the larger the stone, the more rapid the increase. Meckel tnought th«it 
primary stones generally increase in diameter from two to six lines every 
year. l)r. Ultzmann* has instituted numerous experiments from which 
it would appear that by keeping uric acid stones m urine and renewing 
the latter aaily, the increase in weight in a year's time was equal to nine 
times the original weight of the calculus. He thinks that small stones 
may, within the body, increase at this rate, but that for large concretions 
the increase is much less rapid. The rate of increase depends, of course, 
mainly upon the quality of the urine ; if the latter is rich in the con- 
stituents of the calculus, the growth will be more rapid than under oppo- 
site conditions. Phosphatic concretions, which are secondary formations, 
are the most rapid in their growth. Phosphates ai*e excreted in urine 
in the proportion of 45 grains in the 24 hours, while uric acid exists only 
in the proportion of 8 or 10 grains. When a stone is present, if from 
any circumstances the urine contains less of the constituent, the growth 
of the stone will as a matter of course become less rapid than before. 

When a vesical calculus has existed for some years, and has induced 
severe symptoms, more especially if complicated with stricture of the 
urethra or enlarged prostate, the kidneys though i)reviously healthy are 
apt to become involved, and the symptoms of chronic pyelitis be^n to be 
developed. The lining membrane of the pelves and infundibula oecomee 

' Path. Soc. Trans., vol. zxviii., 170. 

'Ueber Haxnsteinbildung, Wiener Elinik, 5 Heft, s. 182. 



8YHFTOM8 AND DIAGNOSIS OF 8T0NB IN THE BLADDER. 249 

thickened from repeated attacks of inflammation^ and these parts become 
enlarged and altered in shape. Owing to the pressare^ the parenchyma 
of the kidney undergoes more or less absorption ; the papiltad then be- 
come flattened or obliterated ; cysts filled with pus and lormed of dilated 
nriniferous tubules^ occupy the cortical part ; and all the most serious 
evils that belong to renal affections follow in the train, and cai'ry oft the 
sufferer. 

There is a look of great distress in a patient suffering constitutionally 
ftrom the presence of a stone in the bladder combined with disease of the 
kidneys* He is anxious ; the brows are partially contracted and expres- 
sive of suffering, both bodilj and mentaL He becomes thin and wan ; 
the skin is dry ; the extremities are cold ; the pulse small ; the stomach 
does not readily receive food ; the secretions are vitiated, and the bowels 
become irregular and irritable. Pains may manifest themselves in parts 
of the body quite removed from the seat of disease, such as the knee, 
heel, foot, or arm.^ Many circumstances may cause temporary remission 
of the symptoms, and there is always the possibility of the stone becom- 
ing encysted. Several cases, too, are recorded, where calculi had existed 
for years in the bladder without giving rise to any symptoms, and were 
discovered for the first time upon examination after death. In the great 
majority of cases, however, local and general symptoms make their ap- 
pearance in a more or less regular oraer of sequence, and increase m 
mtensity as time goes on. 

Persons affected with stone, and at the same time subject to gout (a 
coincidence by no means unfrequent), require the greatest care as regards 
an operation proposed for their relief ; for any increase of irritation may 
brin^ on an attack of gout, in which the bladder sometimes participates. 
It is in such cases as these that operations must be promptly performed ; 
for useless and long-continued manipulations are apt to be followed by 
serious results. 

With regard to the diagnostic value of the subjective symptoms of 
calculus, it must be borne in mind that many of them are common to 
other affections of the urinary organs. Irntability of the bladder, 
evinced by frequent micturition, accompanies various affections of the 
prostate gland. It is a very common symptom of hypertrophy of that 
organ. In that case, however, it is especially troublesome during the 
night, whereas in calculous disease the irritability is more marked during 
the day-time (if the patient is moving about), and diminishes at night 
during rest. Various tumors of theHbladder, stricture of the urethra, 
pyelitis, and other affections of the kidneys are all characterized by irri- 
tability of the bladder. In children, the same symptom may be caused 
by woims in the rectum, or an adherent prepuce. Sudden stoppage in 
the flow of urine may be caused by a pedunculated tumor, and is tnere- 
fore not pathognomonic of calculus. The pain in calculus is most 
marked at the end of the act of micturition, because the mucous mem- 
brane is then brought into closer contact with the foreign body. In 
cystitis, on the other hand, the pain is usually worse before micturition, 
and diminishes after a little urine has been passed. In acute inflamma- 

1 Symptoms of this kind occasionally present themselves without there being 
any serious affection of the kidneys or other organs. Professor von Pitha relates 
that Dr. Beisich, of Prague, when the subject of a vesical calculus, used to com- 
plain of a severe burning pain in the sole of the left foot. This pain finally dis- 
appeared only after the last fragment had been removed. Med. Times and 
Gazette, 1875, voL ii. 858. 
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tion of the prostate, the pain resembles that which is caused by stone, 
but is less severe ; in hypertrophy, any pain that may be present depends 
upon the distention of tne bladder or a chronic inflammatory conaition 
of that organ, and is relieyed by the escape of urine. The pain due to a 
calculus is, moreover, exaggerated by movement, whether active or pas- 
sive, and this characteristic is^ as already mentioned, very important for 
diagnostic purposes. 

The pain that accompanies tumors of the bladder varies very con* 
siderably as to its seat and character. It usually depends upon th^ 
amount of obstruction occasioned by the growth, and its character, gen- 
erally speaking, is uninfluenced by movement. With regard to the other 
leading symptom of calculus, hsBmaturia, this, as before mentioned, 
occurs in the large majority of cases at an early stage of the complaint. 
When, after exercise, a small quantity of nearly pure blood is passed, the 
symptom is strongly indicative of the presence of a calculus. There is, 
of course, nothing pathognomonic in the other appearances presented by 
the urine. Gonsmerable alterations often occur, but these are due, as 
already stated, to the acute or chronic cystitis which accompanies the 
calculus. As regards diagnosis, it may be briefly said that the most im- 
portant sjmptoms of calculus in the bladder are, the hasmatuna, the 
severe pam at the end of the act of micturition, the aggravation of the 
symptoms after exercise, and the occasional sudden stoppage of the stream 
of urine. It must, moreover, be laid down as a rule, that we cannot 
positively pronounce upon the presence of a calculus in the bladder unless 
it be ascertained by the sound ; and there are few operations which differ 
more in the suffering which they cause to the patient according to the 
manner in which they are performed, than this apparently simple pro- 
ceeding. 

The best kind of sound is that introduced some years ago by the late 
Sir William Fer^usson. It has a thin shaft, about No. 5 size, and a short 
bulbous extremity. This instrument is freely movable in the urethra, 
and its short lithotrite-like bulb can be readily brought into contact with 
the interior of the bladder. It is advisable to have other sounds of this 
shape, but perforated like catheters, so that urine can be drawn off, or 
the bladder injected, if reouired. 

Previous to sounding, tne bowels should be opened by an enema. If 
the rectum be distended, it occupies too much of the pelvic cavity, and 
prevents a satisfactory examination being made per anum, should the 
case require it. 

The patient having been placed in the semi-recumbent position, the 
instrument, previously well oiled, should be passed carefully and gently 
along the urethra into the bladder, the cavity of which is then to be ex- 
plored. First, the handle should be slightly raised and the convexity of 
the sound passed in a sweeping direction from befoi*e backwards, along 
the inferior surface of the blaoaer from the neck to the fundus. Next, 
the bladder should be explored laterally by revolving the handle from 
side to side between the fingers and thumb. Lastly, the instrument is 
to be withdrawn to the neck of the bladder, and the point is to be directed 
first downwards to. the space behind the prostate, and secondly upwards 
to the surface behind the pubes. If the bladder be suddenly emptied 
during the operation, we may withdraw the sound, and slowly inject 
through a catheter a moderate quantity of warm water by means of a 
properly adapted syringe. The patient should be supported on a table 
or sofa so as to enable us to depress the shoulders and bring the fundus 
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of the bladder to a depending position^ into which the stone ma^ gravi- 
tate. Sounding a patient is an operation which cannot be satisiactorilj 
performed in a hurry ; and it may be necessary to repeat the proceeding 
aeveral times before we can form a positiye opinion as to the presence or 
absence of stone. It may excite in some patients sach severe suffering 
that it becomes advisable to exhibit chloroform, which, by producing in- 
sensibility, greatly facilitates the examination. The introduction of the 
finger into ^e rectum will often brin^ the calculus into contact with the 
sound ; in children especially this additional manipulation will be found 
of great service* In adult patients the lithotrite will be found to be a 
very suitable instrument for the detection of calculus. By its means the 
surgeon is enabled to discover the exact condition of the bladder, its 
capacity and sensibility, and the size of the stone, when present. He 
may also ascertain whether the symptoms are occasioned by a foreign body 
of another description, such as a pol^oid growth, and again whether the 
bladder is sacculated. Also, if the circumstances are favorable, the stone 
may be crushed as soon as detected, for the examination and crushing, 
when properly conducted, need occasion no more suffering than a patient 
would experience from the ordinary examination with a sound. If, how- 
ever, it be thought advisable to postpone the crushing, valuable informa- 
tion may be gained as to the position of the stone, its size, the charac- 
ter of iU sur&ce, etc., and also as to whether the bladder contains more 
than one calculus. 

The use of the lithotrite enables the surgeon, as above stated, to meas- 
ure the stone. Other instrumen ts have been devised for the same purpose. 
Sir H. Thompson' uses a sound furnished with a slide and scale near its 
handle. This is introduced into the bladder, and its end is to be passed 
beyond the distant extremity of the calculus. The collar is then to be 
slid down the shaft to the end of the penis, so that it touches the external 
meatus. The sound is then to be partially withdrawn until its bulb 
touches the near extremity of the calculus. '^The distance of the col- 
lar from the end of the penis is the diameter of the stone in the direction 
passed over.'' Mr. Fleming* has devised an instrument on the principle 
of Mr. L'Estrange's gauge-sound. This he calls a lithometer. It re- 
sembles a small lithotrite, with a scale near the handle, by which the 
separation of the blades can be measured. This instrument he uses for 
children only. In all cases, a calculus readily found is probably a large 
one. 

A hard stone, as the oxalate of lime or the lithic acid calculus, rings 
when struck, and communicates through the instrument a peculiar sen- 
sation. A soft calculus, composed of the phosphates, conveys a more 
equivocal feeling to the surgeon ; the instrument strikes against a hard 
unyieldingsubstance, but the sound is less sharp, sometimes almost in- 
audible. The larger aiid harder the stone, the moro audible in general 
the sound communicated by the instrument. It is quite different from 
the grating sensation indicative of a fasciculated condition of the blad- 
der, and may often be heard at the distance of several yards. The intro- 
duotion of the finger into the rectum for the purpose of lifting the sur- 
face of the bladder behind the prostate, though very often practised, is 
requisite chiefly in old persons and in children. 

Sounding is an operation not wholly free from danger. It has been 

1 Diseases of the Urinary Organs, p. 143. 

* Injuries and Diseases of the Gemto-Urinarjr Organs, p. 827. 
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known to cause fatal inflammation of the bladder. Mr. Fletcher* rehites 
the following case :— '' A healthy boy, six years old, was brought to 
the hospital with symptoms of stone, for whicn he was twice sounded by 
the surgeon, who satisfied himself, on both occasions, of the existence of 
the complaint. On the day, however, appointed for the operation, he 
could not detect it, and seyeral of his friends tried successively with no 
better success. The surgeon at length put a stop to these proceeding ; 
but his interference was too late. Tne boy was put to bed, complaining 
that his belly ached. Active peritoneal inflammation followed ; and, not- 
withstanding the most energetic means to control it, death took place 
on the fourth day after sounding. The inner membrame of the bladder 
was spotted deep red ever^here, and its peritoneal coat was glued to 
that of the intestines, which were on all sides inflamed and covered 
with lymph.'' Dr. Prout informed Mr. Coulson that a patient of his in 
fair healtn died forty-eight hours after being sounded by one of the best 
surgeons of the day. 

Dr. Oross sounded a youn^ man, in 1844, who had suffered for twenty- 
four years from stone in the madder, attended with chronic cystitis, and 
great disorder of the genend health. The operation was performed vnth 
all possible gentleness, and vet three weeks elapsed before he was suf- 
ficiently recovered to j us tif y tne performance of lithotomy. Severe cystitis 
ensued, accompanied with violent spasm of the bladder, and the bowels 
became tympanitic and exceedingly tender on pressure, peritonitis having 
evidentljr supervened. These symptoms gradaaliy yielded to the ordi- 
nary antiphlogistic remedies, but not without inducing the belief at one 
Eeriod that the patient would die. Sanson, Giviale, Crosse, and others, 
ave recorded similar and even fatal cases. '^ In consequence,'' says Mr. 
Crosse, ''of persevering and unsuccessful attempts to discover a stone 
with the sound, in a little boy, inflammation of the bladder came on at- 
tended by vomiting, and extending to the peritoneum ; the most anti- 
phlosistic treatment failed to arrest it, and death ensued in four days." 

The practice of auscultation, by applying a stethoscope to the pubic 
region, the sacrum, or the perineum, as recommended by Laennec, is not 
adopted by modern surgeons, for the unassisted ear can detect, if pos- 
sessed of its proper power, the contact of the steel instrument with the 
stone. 

Before the operation of lithotomy be commenced, the presence of the 
stone should be established upon the most unequivocal evidence, and that 
can be only obtained by the process of sounding, as commonly performed. 

Considerable difficulty is often experienced m determining on the pres- 
ence of stone in the bladder. Numerous instances are on record of lai^ 
stones bein^ found after death, the existence of which could never oe 
verified daring life by the most careful examination. 

Some years ago Mr. Coulson saw a gentleman who had been sounded 
by an experienced surgeon, who was unable to say whether there was a 
stone in the bladder ; the examination caused a good deal of pain, and 
was never repeated. Sixteen months after, the patient died, and a stone 
was f oand in the bladder weighing 4^ oz., too lar^e, as we may fairly sup- 
pose, to have formed since tne sounding ; the bladder was rather small 
and the prostate not enlarged. The museum of St. Bartholomew's Hos- 
pital contains a large calculus which was taken from a patient who was 
often sounded, but in whom the presence of stone could never, during 

1 Medioo-Chirurgical Notes and Illustrations. 
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life, be ascertained^ although there was little or no doubt in the mind of 
the surgeon of its existence. In the museum of the Royal College of 
Surgeons there is a bladder taken from the body of a man, who com- 
mitted suicide after long and unalleYiated sufFeriug from stone, the pres- 
ence of which had never been detected, though he was repeatedly sounded 
by the late Mr. Abemethy and others. The bladder contains a large, 
rough calculus, of an oval form, which measures in its several diameters 
about If, 1^, and 1 inch. The mucous membrane is thickened, indu- 
rated, and superficially ulcerated. The muscular and cellular coats also 
are thickened, and the peritoneum and other tissues round the bladder 
appear condensed and unnaturally adherent. The ureters are dilated and 
thickened ; both the bladder and prostate are of ordinary size. 

Repeated examinations of the oladder with the catheter, observes M. 
Oiviale,' have failed, even in the hands of the most experienced surgeons, 
such as Cheselden, Pelletan, and Dupuytren, to determine the existence 
of stone. Verzascha,' Benevoli,* Duretus,* Riverius,* Marcellus Donatus,* 
Chesneau,' Valentin,* Riolanus,^ Morsagni,'" Covillard," Tolet," Colot," 
Morand," Deschamps," andChopart," state facts which prove that lar^e 
calculi, of the size even of a hen^s or duck's egg, nearly nlling the blad- 
der, have escaped the most minute and careful examination. Even 
where there are numerous calculi, they cannot always be detected. Golot 
says he sounded a man at sixty, and though unable to ascertain the exist- 
ence of stone, operated on him, and extracted twenty-two calculi, which 
were hard, and of the size of a hazel-nut. Lapeyronie died of stone; 
his bladder contained a calculus weighing more than three ounces, which 
was not discovered during life, although he had been sounded several 
times. Portal and Distal also died of this affection, but in neither could 
the stone be detected with the sound until it was too late to operate. M. 
Kruger Hansen " relates the case of a man who suffered for a long time 
from dysury, and in whom a stone could never be felt. After death a 
very large calculus, covered with small-pointed elevations, was found in 
the bladder. M. Leroy *' also mentions similar instances. With regard 
to all these cases, it must be borne in mind that up to comparatively 
recent times the instruments in general use for sounding were not adapted 
for the discovery of small stones, and large concretions doubtless often 
escaped detection owing to a similar reason. 

1 Traits de TAffection Calculeuse, p. 477. Paris, 1838. 

* Obe. lii., p. 109. 

* Masotti, Lettera sopra grinstrumenti, etc., p. 81. 

^ BchoL in J. Holler, de Morb. Int., lib. i. c. zivl., p. 148. Two calculi, each 
weighing two ounces, were found after death. 
^ Piaxis Med., i. 14, c. ii., p. 179. 

* De Medic. Hist. Mirab., 1, 4, c. zzz., p. 453. A latge stone was discovered 
after death. 

"^ Obe. 1, 8, c. z. ; Obs, 3, p. 854. A calculus as large as a goose-egg was found 
after death. 

* Chiming. Med. Sec., iiL c. viL, sect, ix., p. 853. 

* Anthrop. 1, 2, c. zzviii., p. 150. Rioluius quotes the case of Casaubon in 
reference to tnis. 

" De Sedibtts, £p. 42. art. 10. " Obs. latro-chimrg., p. 42. 

" Traits de la Lithotomie, p. 77. 

» Traits de TOp. de la Taille, pp. 167, 170, et 172. 

>« Traits de la Taille, p. 276. i' Ibid., t L, p. 254. 

'* Trait6 des Maladies des Voies Urin., t. i., p. 55. 

" Beitrfige Mecklenb. Aerzte, t. L, p. 115 et 128. 

>* De la Lithotripeie, p. 56. 
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Cases not nnfreqnently occur in which a stone is felt distinctly at one 
time, and not at another, althouffh the examination is made by the same 
snrgeon, and, as nearly as possible, under the same circumstances. Hr. 
Crosse, in his work (fig. 9, plate i.), refers to 'Hwo calculi found after 
death in a gentleman who was about to submit to lithotomy; but the 
stone, preyiously ascertained to be in the bladder, could not then be 
felt." 

A boy, aged twelve years, was admitted into one of the metropolitan 
hospitals with symptoms of stone; on the first examination, a stone was 
felt, but when the boy was put on the table to be operated upon, the 
stone could not be detected. He was brought a second time for the same 
purpose, but no stone could be felt. The parents shortly after removed 
nim from the hospital. Not long after, the boy was brought to the 
General Dispensary, and the circumstances of the case related by the 
parent. It was determined to prepare the boy for the operation for stone, 
and then sound him, so that in the event of a calculus being discovered 
the operation mi^ht at once be performed. On introducing a sound, the 
calculus was distinctly felt, and, when removed, was found to wei^h a 
little more than a drachm. Two cases occurred to Mr. Ooulson in which 
considerable difficulty was felt by himself and others in detecting a stone 
in the bladder. One, a child, three years old, had been taken to a hospi- 
tal and examined three times, but no stone was detected. He saw tne 
child afterwards and sounded it three times, allowing an interval of a 
month between each examination, and it was only on the third occasion 
that the calculus was detected. Just before operating, considerable diffi- 
culty was again experienced in feeling the stone; and it was not until the 
finger was introduced into the rectum, and the neck of the bladder 
raised, that the stone could be felt. The operation was then performed, 
and a stone composed of lithate of ammonia, and weighing one drachm 
and six grains, was removed. It was situated in a pouch at the neck of 
the bladder, so that the sound, on entering the blaader, passed over the 
calculus towards the fundus. It is probable that if the nnger had been 
introduced into the rectum when the child had been previously sounded, 
the stone would have been felt. 

The other case was that of a boy, five years old; a stone could be dis- 
tinctly felt on the first examination; but on repeating it a month after- 
wards Mr. Coulson was unable to detect the calculus. The child was 
sounded by one of the most experienced lithotomists in the metropolis; 
but, after a careful examination, he could not detect a stone. After 
waiting three months, the child was sounded a^ain, and at the extremity 
of the sound, towards the fundus of the bladder, the stone was felt 
The operation was then performed, and a mulberry calculus, weighing 
one drachm and forty-three grains, was removed. Tne operation revealed 
the cause of the difficulty: the bladder was very capacious for a child of 
his age, and the stone was situated at its fundus. The operator could 
not touch the stone, as in ordinary cases, with his finger, nor seize it with 
the forceps, until pressure had been made over the bladder, and the 
child's body raised. 

In a case in which Sir B. Brodie operated, he could discern no stone 
when he first introduced his finger into the bladder; at last he felt it on 
the anterior part of the bladder, behind the pubes. It was not lying 
loose in the cavity of the bladder, but evidently contained in a cyst, com- 
municating with the bladder by a round opening. By means of a probe- 
pointed bistoury, he carefully dilated the orifice of the cyst, and then, 
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introducing his finger^ separated the membrane from the calculus until 
he was enabled to take hold of the stone with the forceps. It was both 
encysted and adherent, for it was brought away with a portion of the 
membranous lining of the cyst closely attached to it. Tne boy recov- 
eredy and the calculus is preserved in the museum of St. George's Hos- 
pital. 

A calculus, at one time loose in the bladder and easily felt by means 
of the sound, sometimes eludes detection by becoming loaged in a pouch 
or cyst formed by the protrusion of the mucous men^rane between the 
muscular fasicali; or, when such a pouch exists, it may happen that the 
calculas is sometimes contained in it, and at other times makes its 
escape into the bladder, a peculiarity which will readily account for 
a calculus being sometimes easily felt, and at other times not felt 
at all. Sir B. Brodie relates the following case illustratiye of this 
condition of the bladder. '^The case is, in many respects, remark- 
able. I discovered a stone in a gentleman's bladder; but he was 
advanced in yeai*s, and as, for the most part, he suffered very little 
inconvenience from the disease, he did not wish to go through any dan- 
gerous operation for the sake of obtaining relief ; nor did I thmk it right, 
considermg all the circumstances, to urge him to submit to it. He went 
on, in general suffering little or iiothing. He was a convivial man, 
dining a great deal in society, as if he had no ailment. Every now and 
then, nowever, he was suddenly seizied with the usual symptoms of stone 
in the bladder, and very severe ones too; he then sent to me. I kept him 
in the horizontal posture, prescribed him an opiate clyster, and m the 
course of a few days, sometimes sooner, sometimes later, the attack sub- 
sided; he was again at his ease, and enabled to return to his usual habits. 
I had been occasionally in attendance on him for three or four years, 
when he was seized with a severe cold, which ended in a pleurisy, of 
which he died. On examining the body, I found the stone imbedded in 
a cyst near the fundus of the bladder. The cyst was formed, in this 
case, not by the protrusion of the mucous membrane between the mus- 
cular fibres, but oy a dilatation of both tunics of the bladder, the mus- 
cular as well as the mucous. The stone was not so closely embraced by 
the cyst as to prevent it occasionally slipping out of it; and I suspect that 
this actually happened, and that it was when the stone lay in the cyst 
that the patient was free from the usual symptoms of calculus, and that 
his suffenngs took place when the stone escaped from it into the general 
cavity of the bladder." Again, the bladder may idcerate, and the stone 
either wholly or partially escape. 

The causes of the difficulty in detecting stone in the bladder may be 
arranged under the following heads: 

1. Various morbid conditions of the bladder, as fungous growths, sac- 
culation of its coats, irregular contraction of the muscular fibres and dis- 
placements of the organ. 

2. Enlargement of the prostate gland, accompanied by the formation 
of a pouch or cul-de-sac in the fundus of the bladder. Other abnormal 
conditions of the prostate. 

3. Certain peculiarities of the calculus itself. 

When a fungous growth exists at the neck of the bladder, it may inter- 
fere with, or entirely prevent the detection of a calculus, and when the stone 
becomes encysted, the difficulties of detection are often very great. In a 
case exhibiting some of the symptoms of calculus, an encysted condition . 
may be inferred to exist when the stone can be sometimes, but not always ' 
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found; when it appears to occupy always the same place in the bladder, 
and when only a small portion oi it can be touched by the sound; when 
little or no increase in the patient's symptoms is produced by exercise, 
and when these and the effects on the patient's health are comparatiyelj 
trivial. An encysted calculus rarely occasions much pain, but it may, 
as in Sir Benjamin Brodie's case, sometimes leave its pouch and become 
free in the cavity of the bladder, and subsequently return to its former 

S position. Several encysted calculi may exist at the same time. In the 
'orty-third volume of the '* London rhilosophical Transactions," Mr. 
Nourse relates the case of a patient in whom the calculi, nine in num- 
ber, and contained in six separate cysts, were detected on the first 
sounding, but never afterwards. Ellerus relates a case in which a stone 
was contained between the coats of the bladder. 

In children and grown-up persons with irritable bladder, the contrac- 
tion of the organ renders it dimcult to detect the calculus. In this state, 
it is desirable not to examine the bladder in an empty state, and if this 
organ be irritable, the irritation should be subdued by appropriate means, 
to enable the bladder to contain a fair quantity of urine, in one of the 
cases just detailed, there was little doubt that the fear of the operation 
causea the escape of the urine, and that the stone was consequently em- 
braced by the folds of the bladder, and could not be felt. When the 
operation was performed, the boy had no previous knowledge of what 
was to take place, for the operator was in a state of uncertainty, firom 
what had occurred, whether he should be able to feel the calculus. 

Owing, as may be supposed, to irregular contraction of the muscular 
fibres, the stone is sometimes found at the upper part of the bladder, in 
close contact with the anterior wall, and above the symphysis pubis. 
Yon Pitha has met with several instances in which the calculus was con- 
stantly found in that position.^ He supposes that the walls of the blad- 
der, in a state of spasm, closely embrace the stone, and that, owing to 
the roughened surface of the latter, and the possibly fasciculated condi- 
tion of the muscular coat, the stone remains adherent to the bladder. 
Podrazki, however, states that in a case of this kind which came under 
his notice, the stone (phosphatic) had a perfectly smooth surface, and 

S resented no points which might become entangled in a fasciculated blad- 
er. In this case, by gentle friction above the symphysis, the stone 
could be dislodged from its position, and the patient asserted that he was 
conscious of the change, and that he could feel the calculus at the base 
of the bladder. Podrazki infers that irregular contraction of the mus- 
cular fibres is the cause of these anomalous symptoms. In the third 
case, just alluded to, of Mr. Goulson's, the situation of the stone was the 
cause of the difficulty in detecting it. In suspected cases of this kind, 
the patient should be examined in various positions, and the bladder 
should contain a moderate quantity of fluid. In cases of cystocele, a cal- 
culus has occasionally been found in the protruded portion, and, under 
such circumstances, it would be impossible to discover the stone by 
sounding. 

In examining a patient with enlargement of the prostate, who is sus- 
pected to be the subject also of stone, the advantage of using a sound 
of the shape and curve of the lithotrite is sufficiently obvious. The short 
beak of the instrument can be turned round until it points towards the 
trigone, the probable situation of the stone in these cases, and this por- 

> v. Pitha u. BiUrotb, Chirurgie, Bd. ilL, 2 Abth., 8 lief., s. 87. 
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tion of the bladder can then be thoroughly .explored. This form of 
instrument was recommended many years ago. Mr. Crosse/ mentions 
that Mr. Pearson occasionally used a catheter of this shape, and found it 
enter the bladder when an instrument of a different shape would net. 
No examination of the bladder, when the prostate is enlarged, should 
be considered complete in which an instrument of this shape has net 
been emf^loyed. Again, the introduction of the fin^r into the rectum 
19 an auxiliary, which, especially in these cases, and indeed, in most other 
di£Scult cases of stone, should not be neglected. It is singular that M. 
Ciyiale, whose experience in calculous affections is so great, should have 
spoken so lightly of this form of examination.* In one of the cases just 
related, the stone could not be felt with the sound until the finger was 
introduced into the rectum, and the operation was almost on the point 
of being abandoned. Mr. Crosse says, ^' I should deem myself as little 

S'ustified in omitting this method of exploration as in operating without 
Laving sounded at all.'' 

There are other abnormal conditions of the prostate which may ren- 
der it difficult to detect a calculus. Thus MuUer mentions the case of a 
boy in whom the following morbid condition of the urinary organs 
existed. The prostate was conyerted into an immense pouch, in wnich 
the catheter was arrested; the true vesical cavity, in which a stone was 
lodged, was not reached by the instrument. The patient was sounded 
twice without any stone being discovered. The third time, however, it 
was detected, and the operation was performed; a large quantity of pus 
escaped, but no calculus was found. The patient died, and, on dissec- 
tion, it was perceived that the bladder had contracted tightly round a 
concretion the size of a small lemon. The prostate was partly destroyed 
by suppuration, and presented an enormous cavity, whicn had been mis^ 
taken lor the bladder, and into which the instrument had wandered dur- 
ing sounding. 

With regard to the stone itself, its small size may render it difficult 
of detection, or it may have a coatinr of lymph, mucus, or coagulated 
blood, and emit scarcely any sound when struck. Under such circum- 
stances, frequent and very careful sounding may be necessary. 

From the preceding remarks, it is clear that, though calculi are ^con- 
tained in the bladder, it may be difficult, if not impossible, to ascertain 
their existence during life, that the bladder may be sacculated^ and that 
an excavation may exist immediately behind the prostate, or on one side 
of it, in which the stone may easily escape detection. In persons far 
advanced in years, a secondary cavity, occupying the fundus of the blad«- 
der, bounded! above by the prostate, behind by the orifices of the useters 
and the intervening portion of the parietes of the bladder, may contain 
the stone firmly fixed in it, this state being generally accompanied with 

1 Treatise on the Formation, Constituents, and £xtatu;tionof Urinary Calouluii, 
p. 65, 4to, Lond., 1885. 



^ « ^ pour peu que la pros- 
tate soit engorg6e, et mSme alors qu'elle ne Test pas, le doigt ne aaurait arriyer 
jusque Id ; sa pidpe appuie sur la face inf^eure de la prostate, et rarement elle 
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le rectum.''— 2Vat^^ de V Affection Calculeusej p. 476. 
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nlceration of the coats of the bladder. In other cases, the stone may be, 
as it were, pinched between two folds of the bladder, or be fixed in a 
cul-de-sac, formed either by a heniia of the macons membrane in con- 
sequence of separation of the muscular fibres, as so often happens in col- 
umnar bladders, 'or by a real cyst round the stone.' 

A variety of anomalous symptoms may combine and simulate those of 
stone. Numerous cases have occurred in which so many of the symp- 
toms of calculus were present that the patients were submitted to opera- 
tion, but without any stone bein^ discovered. The only unequivocal 
evidence of the presence of a calculus is that furnished by the sound, but 
even after the most careful sounding, numerous errors have arisen. 

The symptoms of calculus are cfosely imitated by several diseases to 
which children are especially liable. In the case of a child with tuber- 
cular disease of the bladder, there is likely to be frequent micturition, 
irritation of the glans penis, pain in the hypoffastrium and perineum, 

Eus and occasionally blood in the urine. The oladder is also liable to 
ecome coated with phosphatic deposit, which, on sounding, ma^ com- 
municate the sensation of a calculus. It will not, however, give the 
clear ring of a stone. In dealing with a case presenting these symptoms, 
if a calculus cannot be detected, it is advisable to examine for tubercular 
disease of other parts, as the kidneys or testicles, or of the prostate 
^land, if the patient be an adult. It very rarely happens that tne blad- 
der alone is affected with tuberculous disease.* In some cases the disease 
commences in the testicle and spreads to the spermatic cord, vesiculsB 
seminales, prostate, and bladder, and under tnese circumstances the 
nature of the complaint would be sufSciently obvious. The symptoms 
of other morbid growths more or less closely resemble those of calculus,' 
but in the majority of cases careful examination with the sound will clear 
up the difficulty. Among other affections which simulate calculus may 
be mentioned phymosis, with contracted preputial orifice, occurring in 
children: irritability of the bladder, dependent upon morbid states of the 
urine, ascarides in the rectum, or other sources of irritation. In some of 
these cases the imitation is so close, that only after most careful sounding 
can the absence of a stone be demonstrated. It is worthy of notice that au 
these affections are more common before eight years of age than they are 
afterwards, and that even those not connected with the urethra are more 
iommon in boys than in girls. Stone in the kidney may also give rise to 
many of the symptoms of calculus in the bladder, but in the former 
affection the hsBmoarhage is usually more profuse, the pain in the loins 
more decided, and the irritation of the glans penis less troublesome. 

A very remarkable case, in which many of the symptoms of stone 
were present, and for the relief of whicn cystotomy was Derf ormed 
without finding a calculus, has been reported in detail by Mr. Paget,^ 
of Leicester. The patient was a boy, three years and eight months 
old, who had suffered for two years from pain in micturition, stop- 

> Velpeau, Medicine Operative, 2d edit., 1889, torn, iv., p. 484. 

* One instance in which the bladder aJone was affected with tuberculous 
disease has been recorded by Mr. Prescott Hewett, Clin. Boc, November 27th, 
1874. The patient was a girl aged nine, and the symptoms closely resembled 
those of stone. 

> For a marked case of this kind reported by Mr. Savory, see Medical Times, 
vol. ii., 1852, p. 106. The tumor was a pedunculated growth so situated as to 
obstruct the internal orifice of the urethnt, and the symptoms closely resembled 
those of calculus. 

« British Medical Journal, December 14th, 1861, 



8TMFTOM8 AND DIAGNOSIS OF STONE IN THE BLADDEB. 259 

page of stream of urine, and prolapsns of the bowel as the conseqnence 
of prolonged straining. The child was healthy looking, and there had 
never been hsmaturia. On examination with a sound, an audible click 
was produced, but it was not sufiSciently clear to encourage an operation 
being performed. After i*epeated attempts the sound was found to be 
producible at will, but it did not impress^ all who heard it as being the 
click of an uncovered stone. In this dilemma, influenced by the charac- 
ter and intensity of the symptoms, and other considerations, it was 
decided to open the bladder. The median operation was performed, but 
there was no stone discoverable, and there was no click heard on intro- 
ducing the force})S. The child died forty-eight hours after the operation, 
and on examination of the body, neither stone nor calculous deposit was 
found in any part of the urinary organs. Both ureters were tortuous and 
greatly dilatea; the left formed a complete pouch, nearly as large as a 
pigeon's egg, at the lower end. There were evidences of slight perito- 
nitis, and the mucous membrane of the bladder was injected posteriorly. 
The click heard in sounding was found to arise from the point of the 
9ound impinging upon the iliac portion of the brim of the pelvis, the 
edge of which was unusually thin and sharp. There was extensive dis- 
ease of the brain. The cause of the symptoms could not be satisfactorily 
explained, but it appeared to be connected with the dilated and pouchy 
state of the ureters. The lesson, as Mr. Paget observed, to be drawn 
from this case is not to operate unless the clearest and sharpest click is 
given to the sound. In another very obscure case,* in which the symp- 
toms of calculus had existed from infancy, they were found to be caused 
by a large coagulum beneath the membranous portion of the urethra. 
The origin of the fibrinous concretion was attributed to the impaction of 
a calculus, and the formation by its side, of a cyst, which gradually en- 
larged, and became filled with mucous and fibrinous exudation and 
deposits from urine. The retention and difficult micturition were appa- 
rently due to the obstruction of the urethra caused by the solid mass. 

In Mr. Paget's case and in the one just alluded to, examination with 
a lithotrite would doubtless have prevented the mistake. With regard to 
the sensation comipunicated when the sound impinges against a bony 
prominence of the pelvis, it is only necessary to remember that a calcu- 
lus, unless encysted or adherent, rolls about in the bladder and changes 
its place, whereas a bony projection always maintains its relative position 
to the parts around. 

A curious case, recorded by Mr. Fenwyck,* mav be mentioned as an 
instance of the rarer conditions, the symptoms oi which may simulate 
those of stone. In this case an aneurism of the abdominal aorta gave 
rise to symptoms which misled the surgeons attending the patient. 
There was violent pain at the extremity of the penis and in the pubic 
region, during and after micturition; there was pain in the kidneys and 
epigastrium; the urine was red, and deposited a thick sediment; the 
tongue was white, and the appetite bad. The symptoms appearing to 
indicate the presence of stone in the bladder, a sound was introduced, 
but no calculus could be detected. There was nothing which created a 
suspicion that the disease was aneurism. The patient, soon after he was 
admitted into the infirmary at Newcastle-upon-Tyne, died under symp- 
toms of great exhaustion, preceded by sudden fainting. The abdomen 

> Medical Times, 1852, vol. ii., p. 566. 
* Lancet, 1846, January 24th« 
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was f ouna filled with blood, which had proceeded from the rapture of an 
aneurisni of the aorta, about the size of an orange; it had prodiioed caries 
of the bodies of the Tertebne on which it rested, and was accompanied hj 
hypertrophy of the left ventricle of the heart and thickening of the tn- 
caspid valves. There was no calculus in the bladder^ and no disease in 
any portion of the nrinary organs. 
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CHAPTEB XXL 

POBEIGK BODIES IK THE BLADDER. 

The number of foreign bodies, besides proper urinary calculi, which 
have been found in the bladder, is immense* In males and females, hair, 
beans and peas, fruit-stones, ears of corn, portions of bougies^ nails, bul- 
lets, small bones, pins, needles, string, stalks of flowers, etc., etc., have 
all been extracted from the bladder, and many of these foreign bodies 
have frequently formed the nucleus of a stone. 

The manner in which they may sometimes find their way into the 
bladder is curious. In many cases the accident has arisen from an at- 
tempt to satisfy morbid desires. Numerous cases of this kind are on 
record, especially in females ; at other times the foreign body is inko- 
duced by accident or design. Some years ago Mr. Hayes Walton, ex- 
hibited, at the Medical Society of London, five calculi, which had been 
removed by Dr. Mackenzie, of Edinburgh. The calculi were of pris- 
matic shape and uniform size. On inquiry, it was found that a number 
of beans had been forced into the patient's urethra and rectum by some 
companions in a drunken quarrel. Each calculus was formed round one 
of these beans. In other cases the foreign body has slipped into the blad- 
der by accident. This is yery likely to occur during the use of bougies, 
catheters, etc., and in a great many instances it has been found that the 
foreign body was a tobacco pipe or some cylindrical body, employed by 
the patient as a substitute for a bougie and for the relief of stricture. 
Sir A. Cooper once cut a woman for stone which had formed round a 
female catheter ; the calculus was .nearly an ounce in weight. Some 
months previously a surgeon had allowed the catheter to slip into the 
bladder, but said nothing about the accident for fear of getting into 
trouble. 

Mr. Toogood, of Bridgewater, has published, in the Medical Oa- 
zette two interesting cases where a female catheter slipped into the blad- 
der. In both cases the instruments were extracted by dilating the urethra 
by the sponge-tent, so as to enable the fore-finger to be introduced into 
the bladder. 

Mr. Goulson was once summoned to a case in which a female catheter 
had slipped into the bladder, and after an hour's trial with yarious in- 
struments, he at last succeeded in laying hold of it with a long, straight, 
narrow forceps, and withdrawing it. He also, in consultation with the 
late Mr. Key, saw a case where three inches of a thin gum-elastic catheter 
broke in the urethra, near to the bladder, and although called to the gen- 
tleman immediately after the occurrence of the accident, they were un- 
able to lay hold of the broken portion. Three weeks afterwards the frag- 
ments (for there were two, one an inch in length and the other two 

^ I would refer the curious on this subject to the Dictionnaire des Sciences 
IC^icales, t. vii., p. 88, and also to M. Civiale*s Traits de TAffection CalciUeuse, 
p. 78. 
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inches) were voided by the urethra. In another case, seen by Mr. Coul- 
son with the late Mr. N. Ward, of the London Hospitd, a male silver 
catheter had become broken during introduction, and a part of the in- 
strument, five inches in length, had made its way into the bladder. With 
the lithotrito, the broken part was extracted without difficulty^ and the 
patient suffered but little from the accident and operation. 

The use of gutta percha bougies has given rrae to several accidents 
of the kind now alluded to; the substance may possibly be converted into 
a hydrate, which alters its qualities, and renders it brittle. A remark- 
able case occurred some years ago at Guy's Hospital, in the practice of 
Mr. Cock. The patient, a man forty-six years of age, had been under 
the care of Mr. Lawrence, at St. Bartholomew's Hospital, in 1854, with 
stricture, and had been in the habit of wearing a gutta percha bougie ; 
but on one occasion the instrument became tightly embraced by the 
stricture, and gave way on an attempt being made to withdraw it. Mr. 
Lawrence made several fruitless efforts, with forceps, etc., to extract the 
foreign bodv, a portion of which projected from the bladder into the 
back part oi the urethra. The canal was then incised through the peri- 
neum, but the fragment of bougie again broke, a portion remaining en- 
tirely in the bladaer. The man was put to bed, and in a few days the 
fragment escaped spontaneously through the wound, which afterwards 
he^ed. 

Eighteen months afterwards this man entered Guy's Hospital from a 
similar accident. He a^ain had had recourse to a bougie of his own 
manufacture, and broke it a second time. He supposed that about five 
inches of the instrument was left in the urinary passages. The uretiira 
was dilated by means of bougies, but no foreign body could be felt ; and 
as the bladder was extremely irritable, Mr. Cock did not deem it prudent 
to employ the forceps or lithotrite. In a fortnight after the accident, the 
symptoms had become very severe, the urine contained blood, and ropy 
mucus mixed with phosphates ; the pain was very great. The operation 
for lithotomy was tnerefore performed, but the division of the prostate 
was limited, being just sufficient to allow the introduction of the little 
finger. Three separate portions of bougie coated with phosphatic de- 
posit were extracted with a small forceps; they made up about five inches, 
and evidently constituted the whole of the retained fragment. The 
wound progressed favorably, and was completely healed bSore the expi- 
ration of a month. 

About the same time a similar case occurred in the practice of Mr. 
Callaway. The patient had been addicted to onanism, and introduced 
a cylindrical piece of French chalk, about an inch and a half long, into 
the urethra, it got into the bladder and excited great irritability of that 
organ, the patient making water every quarter of an hour with pain. A 
vertical incision was made through the raph^, and the membranous por- 
tion of the urethra opened — but still no body could be felt ; the wound 
was therefore enlarged until the finger coula pass into the neck of the 
bladder and dilate it ; a small pair of lithotomy forceps was now intro- 
duced, and the foreign body removed. The patient did well.* 

In a third case, observed by Mr. Hutchinson, the fragments of a gutta 
percha bougie came away spontaneously. The circumstances under which 
this occurred are worthy of attention ; all attempts to discover the for- 
eign body failed, — the urethra was therefore dilated, and the bladder 

1 Medical Times, Aug 80th, 1856, p. 218. 
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afterwards injected with warm water to distention, until it began to rise 
aboye the pubes. About one-third of the quantity was at once rejected 
by micturition, in a full stream, but nothing else came away; in six liours, 
however, the patient again made water, and felt something in the i)eri- 
neum; on kneading this body forwards, he succeeded in removing a frag- 
ment about an incn long. The same fortunate accident occurred five 
hours afterwards, and again the patient was enabled to push forward a 
fragment and remove it as before. The two f ramients were nearly three 
inches in length, and were thinly coated with. phosphates.' It is proper 
to observe that, in these three cases the bougies nad been imperfectly 
manufactured by the patients themselves, and not by an instrument- 
maker. 

Various other forei^ bodies hare been known to gain entrance into 
the bladder by perforating its coats. In this way bullets and other pro- 
jectiles, as well as fragments of bone, whether detached by violence or 
the effects of disease, have found their way into the bladder. Such bodies 
speedily become coated with phosphatic matter, and thus lead to the for- 
mation of calculi. Dr. Gross' states that during the last war in America, 
there were twenty-one examples of lithotomy for the removal of concre- 
tions consequent upon wounds of the bladder. In these cases, leaden 
bullets, a fragment of a grenade, an arrow-head, splinters of bone, pieces 
of cloth, inspissated mucus, etc., formed the nuclei of the concretions. 
Sir H. Thompson' has given an account of two cases in which fragments 
of exfoliated Done had passed into the bladder. In one case there was a 
history of injury to the pelvis, and in the other of abscesses in the neigh- 
borhood of the hip-joinU 

The symptoms occasioned by the presence of a foreign body in the 
bladder more or less resemble those of stone. These, taken together 
with the history of the case and supplemented by careful examination 
with the sound, will usually establish the diagnosis. When, however, as 
is sometimes the case, no satisfactory history can be procured, informa- 
tion as to the nature of the foreign Dody may sometimes be obtained by 
introducing a lithotrite into the bladder, or passing the finger into the 
rectum or yagina. 

The course to be pursued when foreign bodies, and especially frag- 
ments of bougies, etc., are retained in the bladder, is indicated in the 
preceding cases. The most favorable termination is, of course, that in 
which the forei^ body is expelled spontaneously. Hence, whenever 
circumstances will permit, when the symptoms ai'e not ur^nt, and the 
forei^ body may be presumed to be of moderate size, Mr. Hutchinson's 
practice is wortny of imitation. The canal of the urethra should be 
dilated, and the bladder distended by injections. The change in the 
form of the bladder, produced by forced distention, is a circumstance 
which |)ermit8 the elongated body to present itself at the neck of the 
organ, in a position best calculated to promote its passage into the 
urethra. 

In other cases, when the end of the foreign body projects through the 
neck of the bladder into the urethra, an attempt should be made to 
extract it by means of Weiss's instrument for the removfd of urethral cal- 
culi. 

The surgeon familiar with lithotrity is evidently the most likely to 

> Loo. cit, p. 218. ' Loc. cit., p. 808. 

* Diseases of the Urinary Organs, 4th edit., p. 288. 
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succeed in attempts of this kind; and hence we are indebted to M. Civi- 
ale for the most detailed account of the manner in which these foreign 
bodies may be removed from the bladder. The following remarks are 
condensed from his work on ** Lithotrity/* " M. Civiale had recourse to 
lithotritic instruments for the extraction of such foreign bodies as admit 
of being remoyed in this manner, and with them he has at yarious times 
extracted a haricot bean, a pea, com beards, stems of plants, bougies, 
pieces of wood, and a barometer tube. In most of these cases, the oper- 
ation presented much less .difiSculty than might have been anticipated, 
while the pain was not excessive. 

Generjuly speaking, the patient can sufficiently explain the nature of 
the body which has been introduced into the bladder; but its shape, size, 
and consistence may be modified by its sojourn in that organ, phosphatic 
concretions almost always forming round it. 

The bodies may be distinguished into three kinds. Some are small 
and oval, more or less soft, and capable of being flattened or extracted 
whole. The second kind is composed of flexible bodies, as bougies, etc. 
In the third species we have lon^ inflexible substances which can be ex- 
tracted only in the direction of their long axis. 

With the first class the treat difficulty is to lay hold of the foreign 
body; and for this purpose M. Civiale preferred his three-branched instru- 
ment. In employing it, care must be taken to close the branches on the 
foreign body by pusTiing forward the sheath, not by drawing back the 
branches. The reason of this precaution is obvious. In certain cases, 
a curved lithotrite with broad flat blades may be employed; from one 
to two ounces of fluid having been previously injected into the bladder. 

Flexible bodies of the second class may often be seized and extracted 
with a small lithotrite; as the flexible body bends, great caution is re- 
quired, the operator being necessarily ignorant of the manner in which 
tne foreign body may be nlaced between the blades of the instrument 
For long and inflexible boaies, various instruments have been constructed. 
In one of these, after introduction into the bladder, a hook is made to 
protrude by moving a portion of the handle. When the foreign body is 
lelt, by withdrawing the hook, it is brought into a position which coin- 
cides with the axis of the instrument, which is then withdrawn. 

Should these meaisures fail, or not be deemed applicable, an operation 
somewhat similar to that of lithotomy should be performed without any 
further delay. The phosphates are deposited on the foreign body with 
surprising rapidity in some cases, and it is always dangerous to wait too 
long. Delay is attended with two bad consequences: it ^ves time for 
the formation of calculous deposits, and it increases the risk of disease 
of the bladder or kidney, whereby the danger of any operation subse- 
quently necessary must be greatly augmented. 

In the case of females, the extraction of a foreign body from the 
bladder rarely occasions much difficulty. The urethra admits of consid- 
erable dilatation, which may be accomplished either by the forefinger or 
by the aid of Weiss's dilator, or Simon's specula. A pair of forceps can 
then be introduced and the foreign body seized and drawn out, the finger 
being used to assist the extraction. If the foreign body is of consider- 
able size, it may be broken up with a lithotrite before extraction. Tedi- 
ous and very careful manipulation may be necessary for the removal of 
a sharp-pointed foreign body. Mr. Bryant * reports a case in which a 

1 Traits pratique at historique de la lithrotritie. BaUliere, Paris, 1847, p. 338. 
* Practice of Surgery, vol. li., 122. 
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stiletto had been passed into the bladder of a jonng woman, and the 
point of the instrument was found to be projeoting forwards and up- 
wardSy and fixed in the symphysis. Witn the left forefinger in the 
urethra, Mr. Bryant pressed the stiletto back, and after some little mani* 
pulation through the rectum with the ri^ht index finger, he managed to 
fix its point against the tip of the finger m the bladder, and then with a 
pair of forceps he drew the stiletto out. The extraction of a hair-pin 
may present some difficulties. When passed into the bladder with the 
rounded end foremost, its points separate from each other and are liable 
to fix themselyes in the mucous membrane. In suph a case a blunt hook 
should be passed along the finger introduced into the bladder, and an 
attempt made to catch the loop of the hair-pin. If, owing to its size 
or other causes, the foreign oody cannot be withdrawn through the 
urethra, an operation similar to that for the removal of a calculus may 
become necessary. 

An OTarian cyst has been known to empty itself into the female blad- 
der; from which in such a case, pus, serum, and colloid matter have 
been discharged for a considerable period. In other cases, fragments of 
yarious kinds, such as hairs, teeth, and bones, haye been discharged in a 
similar manner from dermoid c^sts of the oyary. In cases too of extra- 
uterine foetation, a communication is sometimes established between the 
bladder and the sac containing the fcetus, and fragments of the latter 
may pass into the bladder. Six cases of this kind haye been collected by 
Giessler.* In a case recorded by Sir Henry Thompson * numerous frag- 
ments of a foetus were removed from the bladder of a patient. 

Hydatids have also been discharged from the urethra, and after 
death, numbers of them have been found fioating loose in the bladder. 
In the majority of such cases, it is most probable that they have descended 
from the kidney, alon^ the ureter, but they have been known to find 
their way into the bladder from a cyst which had oj)ened into it by ulcer- 
ation. In a case referred to by Winckel, the posterior wall of the uterus 
was the original seat of the cyst, the contents of which found their way 
eventually into the bladder and rectum. Other parasites which invade 
the bladder are the Bilharzia hsematobia, the ova of which have been re- 
peatedly found in the urine of patients suffering from the endemic hsema- 
turia of the Gape of Good Hope and Egypt. This parasite has been 
already alluded to in the chapter on *'H8Bmaturia.'* Other worms have 
been reported as occurring in various parts of the urinary organs, but, 
as pointed out by Dr. Ifoberts,' many of the cases have been clearly 
proved to be examples of imposition — consciously or unconsciously— on 
the part of the patients. In this category may l)e. classed a case reported 
by Mr. Curling,* and mentioned in former editions of this book, intes- 
tinal worms, however, occasionally find their way into the bladder; in 
women through the urethra, and in both sexes tnrough fistulous open- 
ings. 

Several instances of hair voided with the urine are mentioned by Sir 
Hans Sioane; one particularly of a brewer, who suffered from the passage 
of long haira, matted or woven together, passed with great pain, but 
with little or no calculous matter attached to them. Mr. Powell relates 
a case of a middle-aged lady, who after being teased with disordered 

> Inaug. Diss., Marburg, 1856. Quoted by Winckel, Handbuch der Frauen- 
krankheiten, p. 158. 

< Lancet, 1868, Nov. 22d, p. 621. 'Urinary and Benal Diseases, p. 591. 

^Med.-Ghir. Trans., voL xxiL, p. 374. 
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stomach and bowels, and evacuations of whey-colored and fetid nrine, 
passed little masses of hair mingled with a peculiar viscid mucous sub- 
stance, partially crusted with calculous matter. The excretion of these 
masses was attended with ag^avation of the distress and pain in the 
bladder, from the urine bringing them into contact with the orifice of 
the urethra. The complaint, which in this case continued long, induced 
great weakness and much wasting of the body. Dr. Wallace also met 
with an instance in which hair was Beveral times voided with the urine; 
and on the body being examined after death, a stone was found in the 
bladder, as large as a goose's egg, from parts of which hairs had grown 
out. It was thought that the nairs voiaed during life, which were very 
numerous, and some of an extraordinary length, grew out of that stone; 
because when the hairs hung out of the urethra, as they frequently did 
to the great torment of the patient, they were obliged to be pulled out, 
which was always done with a resistance, as if plucked by the root.* 

> Howship, op. cit., p. 167. 
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CHAPTEE XXIL 

UTHOTBITY/ 

Yabious efforts have been made, from time to time, to supersede the 
serious, and, before the introduction of chloroform, the painful opera- 
tion of lithotomy. 

All these attempts, howeTer, failed in their object, and the remoyal 
of stone by cutting into the blsKlder was the only effectual mode of get- 
ting rid 01 the complaint, until the discovery by M. Givialeof the opera- 
tion about to be described, viz., that of breaking up the stone in the 
bladder so as to allow of its discharge by fragments through the urethra. 

Lithotrity is not suited to all cases of stone ; its successful applica- 
tion will mainly depend on its being employed only in such cases as are 
suitable for this mode of operating. The indications or contra-indica- 
tions of the operation will oe pointed out at the close of this chapter ; 
for the present it will be assumed that the subject about to be operated 
on does not present any conditions which would render lithotrity im- 
proper. These conditions are ascertained by a careful examination of 
the general health, and of the state of the urinary organs in particular. 
Having decided as to the propriety of the operation, the next point to 
be considered is, whether it be necessary that the patient should undergo 
what is called preparatory treatment. 

When the calculus is small, the bladder healthy, and the urinary pas- 
sages show little signs of irritability, preparatory treatment is not to be 
regarded as necessary. In most cases, however, it will be prudent to cor- 
rect any unfavorable conditions which may exist, before proceeding to 
operate. Thus, the digestive organs must be attended to, and any de- 
rangement of the intestinal secretions improved as far as possible. Irrita- 
bility of the bladder must be relieved by opiates, etc. ; in a word urgent 
symptoms must be alleviated or got rid of. As a general rule, however, 
even where there are no unfavorable conditions, before submitting a pa- 
tient to examination, and also before operating, he should be kept m bed 
for several hours, and directed to retain his urine for two hours, if pos- 
sible. This precaution will enable him to bear a lengthened and thor- 
ough examination without distress. At the same time care must be 
taken not to overtax the bladder ; the length of time during which the 
urine can be retained without causing distress must be ascerUined, for if, 
at the time of the operation, there exists a strong desire to pass 
urine, with an irritable bladder, involuntary escape wiU almost cer- 
tainly take place the moment the instrument comes into contact 
with the coats of the organ. Usually a sufficient quantity of urine, 
perhaps about four ounces, wiU accumulate in the bladder in an hour, or 

* Several of the additions made to this chapter have been taken from the edi- 
tor's work on Stone in the Bladder, London, 1868* The account here given o 
lithotrity refers to the operation as practised before the introduction of Dr. Big 
low*tt metliod, which forms the subject of the next chapter. 
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an hour and a half , and most patients will bo able to retain this quantity, 
if kept perfectly quiet. It is the more necessary to attend to these 
points, because before proceeding to operate the surgeon should, by a 
careful examination of the urinary organs, obtain some notion of the 
capacity and contractile power of tne bladder ; the size of the stone ; the 
condition of the prostate ; in a word, of various circumstances connected 
with the substance on which he is about to operate, and of the or^ns 
that inclose it or give passa^ to his instruments. Should the examina- 
tion have given rise to any decree of irritation, it will be prudent to de- 
fer the operation until such iritation has subsided. 

Previous to examination it is important to ascertain that no renal 
complication exists. This will be determined by a microscopical exam- 
ination of the urine, which is always advisable before an operation. 
When there is evidence of ^idney affection, this does not necessarily con- 
tra-indicate lithotrity, but on the other hand is a strong reason for pre- 
ferring it to lithotomy. At the same time, however, it is a warning that 
very little should be done at each sitting, and that all unnecessary instru- 
mentation should be avoided. 

It is also necessaryto ascertain whether any constriction exists m any 
part of the urethra. When there is a stricture it must of course be treatea 
before any attempt is made to introduce the lithotrite, and it will be for the 
surgeon to decide whether to treat it by ordinary dilatation, rapid dilata- 
tion, or by internal urethrotomy. In the choice of the most suitable method, 
he will be mainly ^ided by the urgency of the bladder symptoms, by the 
circumstances of his patient, and by the seat and character of the stric- 
ture. When the stricture is confined to the orifice of the urethra, it may 
be divided by Giviale's urethrotome, and the operation of lithotrity may 
safely be proceeded with at once. 

Before operating, however, an important question presents itself. 
Should the patient oe submitted or not to the influence of chloroform ? 
Both M. Giviale and Sir Benjamin Brodie pronounced against the use of 
chloroform in lithotritio operations. In the majority of cases, the opera- 
tion, properly performed, is almost painless, and the occurrence of pain 
is generally an indication that the proceedings are being continued be- 
yond what the bladder and constitution of the patient ai*e capable of en- 
during. Under such circumstances the feelings of the patient become a 
most useful guide to the surgeon, who, however, must not require such 
assistance in order to determine whether or not his manipulations are in- 
juring the coats of the bladder. As a general rule, therefore, chloro- 
form IS unnecessary, but in certain cases the use of an anaesthetic is at- 
tended by many palpable advantages. In some patients the urethra is 
abnormally sensitive — a condition not unfrequetly co-existing with cid- 
culous affections and other diseases of the bladder. In well-marked 
instances of this kind, the passage of an instrument causes intolerable 
pain, and a thorough examination becomes impossible. In such cases 
some have recommended the preliminary introduction of bougies, in 
order to diminish the hyperadsthesia. The practice, however, is open to 
the objections that mucn time is lost, and the patient is subjected to 
much unnecessary suffering, no>t only from the repeated introduction of 
instruments and the acute symptoms occasioned b^ the stone, but also, 
from the mental anxiety arising from the dread of impending operations. 

To avoid these evils of delay and unnecessary suffering, it is better to 
have recourse to chloroform, and this state of the urethra is one of the few 
conditions in which ansssthetics are indicated during the operation of lithot- 
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rity. The hypewestheBia in no way contra-indicates Hthotrity; on the 
contrary, it often progressiyely diminishes with each operation. In fact, 
this abnormal sensitiyeness, in many cases, seems to depend npon the 
presence of a foreign body in the oladder, and consequently subsides 
with the other Gym^toms, pari passu with the diminution in the size of 
the calculus. In cases, also, where the stone has been partly crushed 
without the aid of chloroform, and great irritability of the bladder super- 
yenes, chloroform may become indispensable in the subquent operations. 
A remarkable instance of this kind occurred in the late Mr. Goulson's 
practice. A gentleman, sat. 62, in whom he had crushed a lithic acid 
calculus seyeral times without the aid of chloroform, suffered after a 
time so seyerely from irritation of the bladder that malimant disease of 
the organ was supposed to exist. On examination of the bladder without 
the aid of chloroform, no stone could be detected. The symptoms becom- 
ing more seyere, it was determined to examine the bladder under the 
influence of chloroform. This was done, when a large calculus, with 
lithic acid nucleus, coyered with the phosphates, was readily seized and 
crushed. The operation was repeated four times under chloroform, with 
an ultimately successful result. 

Another condition that renders the administration of chloroform 
desirable in lithotrity is cystitis, where this has arisen from the presence 
of the stone and does not subside with rest. In such cases, the stone is 
usually a rough one, and nothing but its remoyal will cure the cystitis, 
and the more rapidly and safely this is effected, the greater the cnances 
of recovery. In sucn a case, tne chloroform is of great assistance. The 
examination of the bladder, at the close of the treatment, for the pur- 
pose of ascertaining whether any fragments remain, is also sometimes 
greatly aided bj the use of ansesthetics. 

In performing lithotrity on children, chloroform is absolutely neces- 
sary, and, in operating upon women, also, the use of an anaesthetic is at- 
tended by many advantages. 

Various instruments naye been inyented from time to time for the 
operation of lithotrity; as with most other inventions, suggestion fol- 
lowed su^^estion, until, after many years of patient labor, M. Civiale 
succeeded in deyisin^ the instrument, which, having undergone certain 
small modifications, is now generally in use. It consists of a round steel 
shaft, with a curved and flattened extremity projecting about one inch 
from the line of the shaft at an angle of 120^ or thereabouts. The shaft 
is adapted in diameter to the csJibre of the urethra, and its length 
exceeds that of the latter canal by three or four inches. Throughout 
its whole lend^h runs an open channel, in which fits a sliding steel rod, 
freely movable. The extremity of this sliding rod is curved and flat- 
tenea, like theextremity of the shaft, only narrower; these curved extremi- 
ties are called the blades of the lithotnte, the end of the shaft being 
caJled the female blade, and the end of the sliding rod the mfde blade. 
At the opposite end of the sliding rod is a screw turned by a wheel. 
This screw can be connected witn. or disconnected from the shaft 
at pleasure, by means of a disk fitted at the upper extremity of the 
shait, containing a kind of double bolt, which, by a quarter turn 
of the disk, is made to press and rest against the grooye of the 
screw. When the screw is connected with the shaft, the male blade, by 
turning the wheel, can be closed upon the female blade, so as to crush 
any stone grasped between the two, and again, by a quarter turn of the 
disk, tiie screw can be instantly disconnected from the shaft, and the 
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male blado released from its position without the interruption that would 
be caused by unscrewing, thus enabling the operator to proceed at once 
to renew his search for the stone. The inner surface of the male blade, 
namely, that side which fits on the female blade, is roughened, to facili- 
tate the grasping and crushing of the stone, and there is a small hole at 
the angle of the shaft, to prevent accumulation of debris. In one class 
of instruments used when the stone is very hard or large, and it is 
required to crush without pulverizing it, the female blade is open or fen- 
estrated, as it is termed, to admit of the escape of fragments through it 
on crushing. For all ordinary purposes, however, the lithotrite with plain 
blades is sufBcient. An instrument of this kind, owing to the flatness 
of its blades, reauires less space in the bladder to enable it to grasp the 
stone, which, wnen the screw-power is applied, it reduces to fine frag- 
ments or debris. The fenestrated lithotrite, on the other hand, having 
wider blades, requires more room in the bladder, and, by its action, the 
stone is reduced to larger and more angular fragments. This form of 
instrument is suitable for large and hard stones, but an efficient substitute 
for it, and one without its disadvantages, is a non-fenestrated instrument, 
which has the male blade somewhat wedge-shaped. In dealing with lar^e 
and hard stones, this latter form of lithotrite may be used for the first sit- 
ting, to be replaced subsequently by the ordinary flat-bladed lithotrite. 
With regard to other modifications of the instrument, Mr. Weiss has 
invented a method of changing the sliding into screw action, and vice 
versa, by touching a button in tiio handle. Sir H. Thompson has adopted 
this contrivance, and has introduced a cylindrical handle, which he 
regards as a very important improvement, claiming for it that it enables 
the operator to execute more rapid and delicate movements than ai*e pos- 
sible with handles of other forms. 

Preliminary injections are, as a rule, unnecessary. The introduc- 
tion of a catheter renders a patient less able subsequently to tolerate 
the presence of an instrument for any time in the bladder. The opin- 
ion formerly prevalent was, that unless the bladder contained several 
ounces of fiuid, there was considerable risk of injuring the coats of the 
or^an. With modern instruments, however, this risk is redued to a 
minimum; the bevelling off of the male blade, so that the edge does not 
coincide with that of the female blade, renders it almost impossible to 
injure the coats of the bladder. Besides the lithotrite, the instruments 
sometimes required are, a pair of urethral forceps, and a large-sized cath- 
eter and injecting bottle lor patients unable completely to empty the 
bladder. 

The position of the operator and of the patient ip of much import- 
ance. The surgeon stands on the right hand of the patient, so that it 
may not be necessary for him to change his position after the instrument 
has been introduced and when he proceeds to search for the stone. The 
patient should be on his back, his bpdy being slightly inclined towards 
the operator. The operation may bo performed on the ordinary hospital 
bed, but as this involves stooping on the pai*t of the surgeon, it would be 
better if the patient's body were about thirty inches from the ground. 

Many operators, following the example of M. Civiale, are in the habit 
of placing a firm cushion under the sacrum, so that any foreign body may 
roll back from the neck of the bladder. This plan, however, is really 
necessary only when there is considerable hypertrophy of the prostate, 
occasioning a regular pouch behind it, in which the stone lodges. The 
patient's head and shoulders should be supported by pillows, so that there 
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may be no strain on any part of the body, and the patient may feel him- 
self quite at ease. The legs are to be separated, and the thighs slightly 
flexed upon the abdomen. 

The lithotrite, haying been warmed and well oiled, is now to be 
passed into the bladder. To effect this part of the operation without 
injury to the urethra is only second in importance to crushing the calcu- 
lus without injury to the bladder, for there is no accident in lithotrity 
that is attended with more distress to the patient, both at the time and 
after the operation, than that occasioned by laceration of the urethra. 
A minute description of the best method of introducing the instrument 
will therefore be giyen, as by careful and cautious practice of the yarious 
manoDuyres re<}uired, injuries can in all cases be ayoided. 

On comparing the lithotrite with the catheter, it will be at once per- 
ceiyed that the difference in the size, shape, and weight of the two instru- 
ments will necessitate a corresponding difference in the method of intro- 
ducing them. And it is from a disreeai*d of these differences, and from 
an attempt to pass the lithotrite in the same manner as the catheter, 
that failure sometimes occurs, and that the patient is often subjected to 
much unnecessary suffering and occasional injury. The lithotrite. owing 
to its more abrupt and irregular curye, and the shortness of its bent por- 
tion, cannot be csirried, like the catheter, with one continuous sweep mto 
the bladder. And these differences, together with its peater weight and 
greater yolume, render it essential that, in the use of this instrument, 
we should be much slower and more deliberate in all our manipulations. 

The operator stands with his back towards the face of the patient ; 
the lithotrite being held horizontally in the right hand, and this hand 
being placed immediately oyer the ri^ht anterior superior spinous process. 
The penis is taken between the middle and ring fingers oi the left hand, 
and the lips of the meatus are opened with the thumb and index finger ; 
the instrument is then introduced into the meatus, and the penis gently 
drawn oyer the short curye of the lithotrite, the instrument being at the 
same time allowed to decline slowly towards the perineum. To accom- 

Slish this, it is necessary to raise the lithotrite and at the same time to 
raw the penis towards the hand holding the instrument. When the 
extremity of the instrument reaches the bulbous portion of the urethra, 
the handle will be still inclined towards the risrnt side ; though it will 
haye approached nearer the median lino of the body. The lithotrite is 
now swept slowly round till it is brought to a perpendicular direction, 
the shaft forming a right angle with the body of the patient, and the 
result of this moyement will be that the cuired part of the instrument is 
brought into the direction of the canal under the pubic arch. Keeping 
it in this position, the penis is drawn upwards, and the lithotrite allowea 
to penetrate slowly by its own weight the membranous portion. When 
this. part of the urethra has been reached, the left hand is withdrawn 
from the penis, and the instrument is lowered carefully and without 
force towards the patient's thighs, at the same time that it is pressed 
forward into the bladder. It is this last part of the introduction which 
requires the greatest care, for it is here the greatest difficulty arises, 
especially when the prostate is enlarged. It is only by constant practice 
on the dead subject that the natural amount of resistance to be expected 
can be learnt. The instrument has to be lowered in propoi*tion to the 
hypertrophy of the prostate ; cases haye occurred to the editor in which 
this organ was so large that it was found impossible to lower the instru- 
ment sufficiently nntu the pclyis had been raised by a bolster ; the handle 
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of the lithotrite coming into contact with the coach before the instra- 
nient was sufiQciently depressed to enter the bladder. When tixe litho- 
trite enters the membranoas portion of the urethra, the left hand of the 
operator is free and should gently press on the pubic region. This pro- 
ceeding has the effect of relaxing the triangular ligament, and of 
diminishing spasm of the abdominal muscles ; and it is always found 
useful in proportion to the amount of resistance offered by muscular 
spasm and hypertrophy of the prostate. 

The instrument having safely entered the bladder, the next business 
of the surgeon is to find and crush the stone. The best method of per- 
forming this part of the operation is that introduced by M. Giviale ; it 
{)resents many advantages over the method originally practised in £ng- 
and, and even now adopted by some. In this latter method, the litho- 
trite is introduced fairljr into the bladder, against the floor of which the 
convex portion of the instrument is pressed, so as to cause a hollow at 
that part. The blades are then widely opened, and the stone, naturally 
gravitating to the lowest point, comes within their grasp, when it is 
secured and crushed. It is sometimes necessarv to give the instrument 
a smart shake in order to dislodge the stone. This proceeding, however, 
always occasions great pain and severe shock to the patient, and, after 
the first crushing, a sharp fragment may at any time get behind the 
instrument, and by pressure be made to lacerate the mucous membrane 
of the bladder. 

The essential difference in the French operation is that, instead of 
the lithotrite being pressed a^inst the trigone so as to produce a hollow 
into which the stone mav roll, the instrument avoids contact with the 
vesical walls, and its blades are directed in search of the calculus. In 
one method, it is attempted to make the stone come to the instrument ; 
in the other, the instrument seeks for the stone. In the French method, 
the patient being placed in the lithotrity posture, the instrument is 
passed into the centre of the bladder, in the manner already described, 
and its convexity is directed towards the trigone. In this position the 
blades are opened, and are allowed to fall half over to the right or left 
side and then closed. If the stone is not included, the instrument is 
brought back to its first position, viz., that which it occupied when first 
intrc^uced ; the blades are opened as before, turned to the other side and 
again closed, care being taken that the axis of the instrument is stiU 
maintained in the median line. In this way the central part of the floor 
of the bladder is explored. To examine further than this from the 
middle line, the instrument should be a^in opened in the first position, 
turned laterally, and gently swept over uie floor of the bladder, until the 
convexitvof the instrument is brought close to the concavity of the rijght 
side of the organ, so that the sides of the blades shall all but rest agamst 
the extreme nght of the floor of the bladder, the points, of course. Doing 
directed inwards: the blades are now closed. The movements are 
repeated, if necessary, on the opposite side, with the same precautions. 
These manipulations will certainly find a stone when present, unless the 
prostate is so large that a pouch is formed behind it. When this is the 
case, the instrument is opened and turned round until the open blades 
point towards the trigone, the handle of the instrument is then raised 
until the points of the blades just touch the floor. When a stone is 
seized during any of these manipulations, the instrument should be 
brought back to the first position, and the stone crushed. The frag- 
ments will then fall immediately under the lithotrite, and a half turn of 
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the instrument, withont an^ lateral moTement, will be Bure to inclade 
some of them. Cases eometimes oocar in which the operator experiences 
considerable difficulty from the insufficient len^h of the lithotrite as 
ordinarilj manufactured ; and many English instrmnenta made on the 
French principle have been found to be more than an inch shorter than 
those of French manufacture. Where, however, difficulty arises from 
tliis cause, it generally happens that the penile portion of the urethra is 
unusually long and the prostate gland uypertrophied. The editor of 
thia work has recorded a cose of this kind, in which had the calculus 
been at all larger than it was, it would have been impossible to open the 
instrument wide enough -to seize it.' The patient also suffered more 
than he otherwise would have done, as, in order to crush the stone, it 
was necessoiT to press back the cunrod portion of the female blade deeply 
into the bladder. 

Another instance occurred to Mr. Ooulson, where, from the unusual 
length of the urethra, he was obliged to have a lithotrite expressly man- 
ufactured some inches longer than his largest instrument. 

All the mitnipulations should of course be conducted slowly and iu a 
cautions manner. la searching, the instrument should be hela as lightly 
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as possible, the right hand being applied to handle the extremity of the- 
male blade; tlie left hand holding tne handle of the female blade. Wheu 
the stone is to be crushed, the left arm is pressed to the operator's side, 
while the left hand grasps the handle or wide part of the female blade as 
firmly as possible, so as not to allow of any giving or lateral movement, 
the right nand screwing the male blade homo. It is of course desirable 
that the calculus should be seized, as nearly as possible, in the direction 
of its short axis. 

When the calculus is large, the surgeon has little difficulty in ffnding 
the stone, but it may not be bo easy to seize it. In such a cose, the'two 
blades of the instrument should oe applied, slightly separated, to the 
surface of the stone; they are then more widely separated, by dVawing 
one branch forwards and pushing the other backwards, until they reach 
the edges of (he foreign bod^. The instrument, thus opened, is pressed 
laterally on the stone, until its branches become placed between the 
foreign body and the walls of the bladder. 

Before withdrawing the insti-ument from the bladder, it is absolutely 
necessary to ascertain that the branches are perfectly closed, and that no 
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frafftDdDtB of the etone or detritna are retsined between the blades. On 
looking at the scale marked on the handle of the instrnment, wg ehall see 
at once whether the blades are cloeed, or to what extent they are sepa- 
rated. It is scarcely neceesary to say that any increase of the size of ttw 
instTQinent, or the projection of any angnlar fragments between its 
blades, might prodnoe seriouB injary to the neck of tne bladder and nu- 
row parts of the arethra, while the lithotrite ia being withdrawn. It 
reqnirea several movements of ttie screw to get rid of the detritus from 
the scoop, but the detritus mnst be got rid of. A few turns of the screw 
backwards and forwards will usnally suffice to clear the instrument, or the 
action of the screw may be saspended, and percussion be exercised 
slightly OQ the end of the male branch. 



The first operation in lithotrity should be regarded as a kind of test, 
and should not occupy more than a couple of mmutes; in this time it is 
Qsually easy to cmsh the stone two or three times, and this is quite suffi- 
cient tor the first sitting. By watching the results, an insight will be 
obtained into tbe constitution of the patient, and raluable knowledge will 
be gained as to the amount of tolerance the bladder exhibits towards 
operative interference. Much suffering and great loss of time are some- 
times occasioned by attempting too much at the commencement. After 
a cautious experiment in tne first instance, much more can be afterwards 
done with confidence. As a rule, at subsequent operations, the instru- 
ment may be kept in the bladder for five or six minutes without occasion, 
ing marked distress, and in this time many fragments may be crushed. 
"With respect to the interval to be allowed between the different sittings, 
tour days may be usually suffered to elapse between the first and socond. 
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and afterwards the snrgeon shonld be guided mainly by the coming away 
of the detritus. Where, however, the early symptoms of calculus have 
not been disregarded, two operations should suffice. After an efficient 
crushing, so long as the debris continue to escape in considerable quan- 
tity, it would be useless to do more, but as soon as this ceases to oe the 
ease, the operation should be repeated. The interval of a few days allows 
ample time for all symptoms of irritation and soreness of the urethra to 
subside, and for the patient to recover from the slight shock of the oper- 
ation. 

It has frequently been observed that a first operation has afforded 
marked relief to patients, who, before the crushing suffered acutely from 
the more distressing symptoms of calculus; but that others, who had pre- 
viously suffered comparatively little from the presence of the stone, had 
all their symptoms materially aggravated after the first crushing. In- 
creased irritation is to be anticipated with hard calculi, uric acid, and 
oxalates, where the fractured portions are sharp and angular, and in this 
case it is particularly important to pulverize the fragments as much and 
as soon as possible; and not only is there a strong reason for speedy oper- 
ation, but it is useless, and even hazardous, to wait for the subsidence of 
the irritation, when the latter clearly depends on such a cause. The fol- 
lowing is the practice which the editor's experience has dictated in this 
matter. If the pain and other symptoms have begun distinctly to 
diminish before the usual time for the next sitting, it is well to wait until 
the fourth day for their further subsidence. If, nowever, they continue, 
and especially if there are rigors, and much pain of a cutting character, 
the cause is almost certainly irritation by angular fragments, and it is 
desirable rather to anticipate by a day or two the usual period. This 
course has been pursued by the editor on several occasions with marked 
benefit, and at other times its non-adoption gave cause for regret. When 
operating under the above-mentioned circumstances, the use of chloro- 
form is to be recommended. 

The removal of debris by injecting and washing out the bladder was 
formerly the rule; at the present time such an attempt is rarely made. 
At one time, the method was generally practised immediately after each 
operation, and it occasionally happened that patients who bore the lithot- 
ntv with perfect heroism, completely broke down under the unnecessary 
infliction of syringing. The word " unnecessary " is used advisedly, since 
it is only the smaller fragments that will escape through a catheter, while 
these, and much larger fragments than these, will pass readily and with- 
out pain through a healthy urethra during micturition. The method 
therefore is to be regarded as a mischievous one, since it involves an un- 
necessary introduction of instruments — a practice which should always 
be avoided.* 

The first indication in the after-treatment is absolute rest after each 
operation. So long as the surgeon has reason to believe that a fragment 

^ It is necessary to state that the above remarks do not apply to the method 
of operating introauoed by Dr. Bigelow, in which the stone is crushed, and the 
fragments removed by means of a powerful aspirator through a large evacuating 
tube, at a single sitting. An account of this operation is given in the succeeding 
chapter, and the remarks in the present one with regard to the removal of frag- 
ments by syringing and washing out the bladder, refer to attempts made with 
this object prior to the introduction of Dr. Bigelow^s highly-successful method; 
which diffen, both in its essential principles and in its scope, from those hitherto 
practised. 
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of any size remains in the bladder, the patient shonld be kept perfectly 
quiet. 

The fact has been already alluded to that marked relief to all the 
painful symptoms of stone sometimes occurs after the first crushing; 
occasionally to such an extent that before auy fragments come away, the 
patients imagine they are cured of their disease. This disappearance of 
painful symptoms before there is any material diminution in the bulk of 
the stone, depjends most probablj on the irregular shape of the broken 
fraraients which permits the urme to filter through them, and so offers 
little impediment to micturition ; so far, howeyer, from the pain subsiding, 
the symptoms would all be yery much aggrayated if the patient attempts 
any exercise. 

The operator will always know from the size of the original stone, from 
the quantity of debris passed, from the state of the urine, and the facility 
with which fragments are seized at the subsequent sittings, how mucn 
remains to be done. Towards the termination of the case, when all irri- 
tation has subsided, and when the urine passed shows yery little trace of 
yesical mucus, the patient should be directed to try himself with gentle 
exercise— walking, driying, or riding. Should any such exercise induce 
irritation, or giye rise to tne appearance of mucus or blood in the urine, 
it is essential that another examination should be made with the litho- 
trite. 

The necessity of a yery careful trial, before dismissing a patient as 
perfectly cured, is shown by the well-known fact that recurrence of all 
the symptoms of stone is much more common after lithotrity than after 
lithotomy. In many cases, the obyious reason for this is, that some frag- 
ment has remained after the last crushing. The speedy recurrence of 
stone appears most commonly in the old, and is often the fault of the 
surgeon for trusting too implicitly the sensations of the patient, and not 
bearing in mind that, with adyancing years, the normal sensibility of 
the bladder is, to say the least, impaired. The absence of irritation 
sometimes induces the surgeon to neglect what is of so great importance, 
yiz., the microscopical examination of the urine, and this as affected by 
exercise or repose. When cither the sensations of the patient, or the 
appearance of the unne under these two conditions, indicate that a frag- 
ment is left behind, a further exploration becomes necessary, and it is at 
this stage of lithotrity that the most difficult and careful manipulations are 
required. In the old, when the prostate is yery large, or when from partial 
atony of the bladder, a poriion of urine is always left behind, some diffi- 
culty may be experienced; and, in i-are cases, when the bladder is sac- 
culated, this difficulty is materially increased. Under either of these 
conditions, a careful examination with the lithotrite will enable the sur- 
geon to deal with the offending fragment. In conducting this final ex- 
amination, it is important not to haye too much urine in the bladder; 
three ounces is in most cases quite sufficient to admit of all the neces- 
sary manipulations. 

When the prostate is hypertrophied, it is adyisable for the final ex- 
amination to haye the pelyis raised by means of a bolster. The patient 
baying been thus placed in the most fayorable position, the examination 
then becomes simply a matter of manipulatiye dexterity ; at the same 
time, the preyious experience of the operator in this particular case will 
proye of the greatest assistance in enabling him to select the most suitable 
in^ument, and to jud^e the position in which the fragment is most 
liktly to be lodged. The instrument generally most conyenient and 
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handy for the final examination^ is a lithotrite with a rather short and 
broaa curved extremity. With such an instrument, the search is far 
more likely to be succesisf ul than with the trilabe which the late M. Oi- 
viale was in the habit of using. The latter instrument is most untrust- 
worthy, and possesses all the disadvantages of the sound, as compared 
with tne lithotrite, for the purposes of exploration. It has also another 
disadvantage in being perfectly straight, and consequently in those cases 
where the prostate is large and there is a pouch in the bladder behind, 
the very cases in which trouble is to be anticipated from the retention of 
a last fragment, it is impossible, by its means thoroughly to explore the 
most important area of the bladder, whereas no dii&culty is encountered 
in efficiently exploring it with a lithotrite. Even if unsuccessful once 
with the lithotrite, it is better to make a second attempt with it before 
resorting to any other instrument. 

Having described the operation of lithotrity under ordinary and favor- 
able circumstances, certain obstacles to its performance must next be 
considered. These obstacles often occur, and unless they be overcome 
with judgment and dexterity, various unpleasant or even latal accidents 
may result. 

The obstacles to lithotrity may be divided into four principal classes, 
for a difficulty will be created by anything which impeaes the introduc- 
tion of the instrument, the seizure of the stone, the manipulations in the 
bladder, and the subsequent discharge of the detritus. The effects of 
strictures, etc., in contracting the canal and impeding the introduction 
of the lithotrite are obvious. In other cases, tne same obstacle arises 
from a morbid degree of sensibility in the urethra and neck of the blad- 
der. 

These parts are excessviely sensitive in many calculous patients, while 
tlie bladder is at the same time endowed with increased contractility. 
Should these conditions depend on organic disease of the prostate or 
bladder, it will be prudent to abstain from operating. When they are 
merely nervous, appropriate remedies will often relieve the nervous sen- 
sibility, and the operation may be had recourse to, but with &;reat cau- 
tion. The administration of cnloroform is to be recommended for these 
cases. The fact that the symptoms are often considerably relieved by 
the first operation has been already alluded to. Should severe rigors, 
followed b]r fever, or nervous symptoms supervene, the operation must 
not be persisted in. 

Excessive irritability of the bladder is another obstacle of a serious 
nature, and which it is often difficult to overcome. Unless the bladder 
can be made to retain two or three ounces of fiuid, we ou^ht to give up 
all thoughts of crushing the stone rather than run the risk of exciting 
fatal symptoms, by operating in an empty and a disordered orran. The 
irritability, however, may often be much lessened by keeping the patient 
in bed, and paying attention to tho state of the secretions, for some days 
before the operation. 

Enlargement of the prostate impedes not only the easy introduction 
o| the lithotrite, but its working m the bladder ; still, we are not to 
conclude that every degree of prostatic enlargement presents an insuper- 
able obstacle. Each case must be judged according to its own merits. 
Slight enlargement of the prostate is certainly no great impediment; on 
the other hand when the prostate is considerably enlarged, all the cir- 
cumstances of the case must be carefully considered ; the patient will 
have at least one point in his favor, viz., that his urethra has probably 



378 THB BLADDER AMD PB08TATE OLAND. 

become so much accastomed to the passage of instrumentSy that, if the 
fragments are not passed by the natural efforts, the introduction of a fail- 
sized catheter, and the use of injections to wash out the bladder, will 
not be prodactive of much irritation. 

The condition of the bladder itself may present certain obstacles 
which mnst be taken into account. In many old cases of stone the blad- 
der is hypertrophied, the fleshy columns project from its surface, while 
the or^Q is at the same time much contracted, and very irritable. 
There is no room to work in a bladder of this kind, and this state is ex- 
tremely unfavorable. Lithotomy is a preferable operation in such cases. 
The sacculated bladder presents another serious obstacle to the perform- 
ance of lithotrity. When the calculus is firmly impacted in, and more 
or less covered by the sac, it is difficult to understand how injury to the 
mucous membrane of the bladder can be avoided ; yet a few cases are 
recorded in which it is presumed that encysted stones were successfully 
crushed, from the circumstance that the detritus had always to be sought 
for at a particular spot in the bladder. 

The size and consistence of the stone are the last points to be noticed. 
When the calculus is beyond a certain size, it cannot evidently be seized 
by any instrument ; but beyond this it is difficult to lav down hnj abso- 
lute rule as to the exact size of the calculus which renaers lithotrit}r in- 
advisable. The consistence of the foreign body must here be taken into 
account, as well as its size. Phosphatic calculi, of any size, are easily 
broken up, provided they are not too large to be seized. Even when the 
stone measures an inch and a half or two inches and a half, it may be 
crushed, provided it be not very hard, and the urinary organs be free 
from disease. 

Mr.' Massey, of Nottingham, crushed two uric acid calculi, the detritus 
of which weighed about two and a half ounces ; Mr. Csesar Hawkins 
also operated on a patient 75 years of age, the detritus amounting to the 
same weight of two and a half ounces. 

Mr. l^ej says, '^ I know of no limit to the size of a calculus remova- 
ble by lithotrity but the power of the lithotrite. If a powerful instru- 
ment can be brought to embrace it, and the bladder be healthy, the 
operation may, as far as my experience goes, be attempted with pro- 
priej^.'* 

Excessive hardness of the stone is no absolute impediment to the 
performance of the operation, although it may be a counter-indication. 
There is no stone, however hard, which could resist the power of modem 
instruments, provided that its size was not too great to prevent it from 
being fairly srasped. 

The accidents which sometimes supervene in the operation of lithot- 
rity are, if we believe some authors, numerous and severe. M. Velpean, 
who was always hostile to lithotrity, enumerated no less than 29 acci- 
dents occurring after this operation. Many of these belong to the past 
history of lithotrity, and occurred before the operation had attained its 
present state of perfection. At the present day we seldom hear of lace- 
ration of the urethra, preforation of the walls of the bladder, fi-acture 
of tlie instruments, etc. With regard to accidents connected with the 
instruments, the editor has met with a case in which the working of the 
screw caused the female blade to yield, and much difficulty was expe- 
rienced in releasing the fragments and withdrawing the lithotrite. He 
also witnessed, on another occasion, the giving way of the worm of the 
screw, an accident which caused much difficulty in withdrawing the in- 
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rtrament. Other accidents, Howeyer, evidently depend on the opera- 
tion, and may be fairly attributed to it Thus, lithotrity sometimes pro- 
duces more or less pain and uneasy sensations. These are generally 
slight ; in more difiQcult cases it is impossible, unless we employ chloro- 
form, to avoid inflictinjB; a certain amount of pain. When the operation 
has been restricted within its proper limits, and due precautions are 
used, the pain is almost always of a nature to be readily borne by the 
patient. The contrary may occasionally happen. The bladder and uri- 
nary organs may be apparently healthy, the calculus small, every })recau- 
tion has been used, yet the neck of the bladder is excessively irritable ; 
the passage of an instrument will, in such cases, excite great pain, and 
if the operation be persevered in, dangerous constitutional disturbance 
may ensue. These are cases well suited for chloroform* 

Many other cases are on record, in which the pain is described as hav- 
ing been of the most violent nature, and its efFects of a disastrous kind; 
but on examining them, we shall generally find reason to believe 
either that one or more conditions were present, which rendered the 
adoption of lithotrity improper, or else that the operation was unskil- 
fully performed. 

The same causes which produce pain, may likewise ffive rise to more 
or less discharge of blood from the urethra, or the bladder. 

A patient operated on at the Hotel-Dieu, in 1832, died of haemor- 
rhage from the bladder, and Mr. Key relates a case where the bleeding was 
so copious as to render necessary an immediate recourse to lithotomy. 
In one or two cases, operated on by Mr. Coulson, the amount of blood 
lost was somewhat considerable, but he never met with a case in which 
dajigerous haemorrhage occurred. The editor's experience has taught 
him to regard the occurrence of haemorrhage after lithotrity as a very rare 
exception. Sir B. Brodie also states that m the 115 cases operated on by 
him, he did not meet with a single example of serious loss of blood from 
the urinary organs. Sir H. Thompson ' has recorded one case in which 
fatal haemorrhage occurred from the bladder, after a short sitting, con- 
ducted with great care. All treatment proved unavailing. No si^i of 
injury could be discovered at the autopsy ; the haemorrhage was attributa- 
ble to constitutional causes, and had been a prominent symptom in the 
history of the case. It may be doubted whetner the patient was a fitting 
subject for any operation, but the details as ^iven by Sir H. Thompson 
are too scanty to admit of any conclusion being drawn from them. 

In a few cases, the operation has given rise to suppression of urine, 
and the consequences attendant on that serious condition* It is proba- 
ble that, in some of these cases, the operation merely called to light 
some latent disease of the kidney which previously existed. Such a 
causation, however, cannot be inferred in all cases in which the passage 
of instruments has been followed by suppression of urine, proving 
rapidly fatal. Dr. Roberts * has recorded a case in which death in 20 
hours — ^with total suppression — ^was the result of catheterism m an old 
case of stricture, where instruments had been repeatedly used before 
without any ill effects. Intense congestion of the kidneys was the only 
post mortem appearance of conseouence. Another very similar case is 
recorded by Sir H. Thompson, ouch an accident, therefore, inasmuch 
as it may occur after the simple passage of a catheter, is not to be 
regarded as connected in any special manner with the operation of lith- 

* Practical Lithotomy and Lithotrity, 8rd Ed., p. 174. 

* Urinary and Benal Diseases, p. 25. 
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otrity. There appears to be no clew as to the pathology of these cases. 
Intense congestion of the kidneys would seem to be the cause of the sup- 
pression. Dr. Roberts is inclined to attribute the suspension of the 
secretion to disturbance of the innervation of the organs, and points 
out that death, in these cases, is too rapid to be due to the non-elimina- 
tion of the urinary excreta. 

Acute cystitis is of rare occurrence, but in hospital practice we hear 
of many cases of subacute or chronic cystitis, resulting from, or at tdl 
events following lithotrity. The patient is then left in a very distressing 
condition, and the results of lithotrity, if judged of from these cases, 
would appear anything but favorable. It is by no means easy to deter- 
mine the circumstances under which the suoacute inflammation now 
alluded to has been produced. In private practice we do not frequently 
meet with cases of the kind, and it is certain that catarrh of the bladder 
is more often relieved than aggravated by a properly conducted operation 
of lithotrity. It would appear probable that in many of the unfortunate 
cases alluded to, the severe chronic inflammation and other accidents have 
arisen from retention of imperfectly pulverized fragments in a diseased 
bladder. 

Acute symptoms of cystitis mav occur after crushing a hard calculus, 
being due to the irritation caused by the presence of sharp fragments. 
Under such circumstances, nothing but tne removal of toe fragments 
will cure the cystitis, which, so far from indicating any cessation of op- 
erative procedures, urgently demands their repetition, as the only effect- 
ual method of treatment Especial care and gentleness are, of course, 
indispensably necessary, and the operations should be conducted under 
chloroform. 

The constitutional accidents of lithotrity may be comprised under 
rigors, febrile attacks, and nervous disturbance. Many patients expe- 
rience a smart attack of ri^or immediately after the operation, especially 
after the first sitting. It is not known on what the rigors depend; they 
have been attributed to sympathy and other indefinite states. They do 
not bear any proportion to the amount of pain, but experience teaches us 
that they are apt to be severe when the operations have been prolonged. 
Where aisease of the kidney co-exists, rigors are very apt to occur, and 
under such circumstances they indicate an aggravation of the original 
mischief. In the majority of cases, however, they are not of serious im- 
port. Warm dnnks, such as tea, or a little warm wine and water, are 
the best remedies ; their action will be assisted by keeping the patient in 
bed, and covering him with a warm blanket, ana applying hot oottles to 
the feet and abdomen. 

The rigors may be followed by a temporary attack of fever which re- 
sembles the irritative fever of some authors ; or a more severe and per- 
manent attack may ensue, rapidly assuming a typhoid character, and ter- 
.minating in death. In these latter cases, the fatal result is due to the 
aggravation of a previously existing affection of the kidneys, the symp- 
.toms of which have been altogether latent, or else masked by those of 
the calculus. Chronic pyelitis may exist to a considerable extent with- 
out producing any marked symptoms. There are not necessarily any 
tube-casts in the urine in this affection, and the quantity of albumen 
may correspond only to the pus from the bladder. In other fatal cases, 
in which the symptoms assume this type, the condition is due to psemia 
or septicaemia. However slight the first rigor, the patient should be 
closely watched, and if it be followed by frequent desire to pass water. 
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and pain over the pnbio region, hot flannels should be kept constantly 
applied to the hypogastrium and opium administered in the form of a 
suppository. No danger is to be apprehended unless there is reason to 
fear the co-existence of some renal affection. Should the s-^mptoms, 
however, indicate that the inflammation is extending alon^ tlie uretei-s 
to the kidneys, counter-irritation should be applied to the loins by means 
of hot flannel sprinkled with tui'pentine. Opium should be discontinued, 
and the patient placed on a strict regimen. If the surgeon is on the 
watch, and the symptons are early obseryed, they will generally yield to 
appropriate treatment. When tnere is reason to belieye that a renal 
complication exists, though it may not contra-indicate lithotrity, it should 
warn the operator to do very little at each sitting, and should prove an 
additional reason for using the greatest gentleness and deliberation in all 
the manipulations. 

The surgeon who undertakes lithotrity, should watch very carefully 
the condition of the bladder after the first operation of crushing, for re- 
tention of urine may at any time supervene. The use of the insti*u- 
ments almost invariably determines an urgent desire to empty the blad- 
der; but no sooner is the operation over, than the desire ceases in a great 
many cases, and may be replaced by retention of urine. The expulsive 
power of the bladder should therefore be carefully watched, and the 
causes of retention determined. It may depend on coagula, impaction 
of a fragment in the urethra, etc., but more frequently it arises from 
some loss of power in the bladder, combined with a spasmodic state of 
the urinary passages. This latter condition often exists in elderly per- 
sons affected with enlargement of the prostate. In these patients also^ 
a slight temporary swelling of the neck of the bladder and prostate, 
superadded to the obstruction caused by the enlargement, may render 
micturition all but impossible, and interfere considerably with the pas- 
sago of fragments. * This condition is better treated at first by retaining 
an elastic instrument in the bladder, than b^ the fi'equent introduction 
of the catheter. An instrument thus retained is very apt to become 
clogged by the accumulation of pulverulent debris, and it is necessary 
every three or four hours to inject a little warm water for the purpose of 
keeping the catheter perfectly open. It is also desirable, when this com- 
plication exists, to wash out the bladder after each sitting, by means of 
Glover's apparatus. Other cases sometimes occur where tne retention is 
only partial; a condition that has probably existed prior to the operation. 

Another accident to which patients who have undergone lithotrity 
are liable is the lodgment of calculous fragments in the canal of the 
urethra. This accident, rarely, if ever, occurs, unless the urethra has 
been torn or lacerated, a complication which can always be avoided by 
proper care on the part of the surjgeon in the introduction of the instru- 
ment, and by taking time and pains to empty the lithotrite before with- 
drawing it. Stricture of the urethra or contraction at the orifice may 
also give rise to impaction of fragments. In the editor's work on ^' Stone 
in the Bladder," ' will be found an account of one case in which the com- 

Elication occurred. The patient was the subject of a stricture, which 
ad been ruptured previously to lithotrity, and at this ruptured part a 
frwment had become impacted. 

The fragment may be stopped at any part of the urethra, but the 

■ ? 

1 For a report of a case of this kind see the editor's Lectures on Stone in the 
Bladder, p. 54. 'P. 52. 
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most common seats of impaction are the neck of the bladder and the 
membranous portion of the urethra. The symptoms are usually severe 
and well marked. A rough sharp fragment of any size soon excites pain 
about that part of the canal where it la arrested. The patient saddenly 
discovers that he is unable to pass water freelv> or he mavhave complete 
retention; the desire to urinate soon becomes frequent and urgent. These 
symptoms should always arouse the surgeon's attention: if relief be not 
given, and that speedily, dangerous constitutional disturbance may ensue. 
The patient becomes irritable; rigors often set in; these are followed by 
irritative fever of a severe kind ; the irritation extends to the bladder, 
perhaps to the kidneys, and the condition of the patient soon becomes 
serious. 

An accident of this kind reauires prompt and effectual means for its 
relief. As soon as the surgeon has any reason to suspect its existence he 
should pass a sound into the urethra to ascertain the seat and nature of 
the fragment. A large metallic sound may be used in the first instance; 
and if this fails to detect the foreign body, a large-sized soft bougie may 
be introduced, for it is possible that the fragment may be lodged in one 
of the lacunsB. If this be the case, the ^ge of the fragment, as M. 
Oiviale observes, seldom fails to leave a mark on the boufie. 

For the removal of the fragment various means have oeen proposed ; 
thus it may be pushed back into the bladder, extracted whole, crushed in 
the urethra, or removed by external incision. The choice of a method 
will be governed by the circumstances of the case. Where the fragment 
is impacted in the neck of the bladder, or behind the triangular liga- 
ment, great difiQculty will be experienced in extracting it, and the best 
practice will be to push back the foreign body into the cavity of the 
bladder. When the fragment is small, and seated close to the neck of 
the bladder, this can easily be done with the sound or bou^e ; a frag- 
ment more firmly impacted will, of course, present more resistance ; m 
such a case, a largo silver catheter, with the end cut off, and the opening 
closed by means of a knob attached to a stylet, is passed down to the 
fragment; the stylet is then withdrawn, and warm water forcibly injected 
into the urethra. 

If the fragment is firmly impacted in the prostatic pqrtion of the 
urethra, and cannot be dislod^d, an accident which is especially likely 
to happen where the prostate is enlarged, it is better to malce an incision 
throu^n the perineum and remove the fragment, which otherwise may 
cause inflammation and abscess. 

Impaction often takes place in the membranous portion of the ure- 
thra, and in this situation the fragment may be extracted whole or crushed. 
The expediency of crushing fragments seated so far back in the urethra 
seems, nowever, very doubtful. For extraction, various kinds of for- 
ceps are employed ; or a blunt hook may, perhaps, be passed behind the 
fragment, and the same means may be had recourse to whenever the 
fragment is seated at any point between the bulb and the glans penis. 
A convenient instrument for the extraction of fragments is a small ure- 
thral lithotrite, made expressly for the purpose, the female blade of which 
can be depressed and brought in a line with the shaft of the instrument, 
by a turn of the disk to the left. By this contrivance the female blade 
can be passed beyond the impacted portion, and with a somewhat similar 
instrument, but without a male blade, inapacted fragments may be re- 
moved from the penile portion of the urethra. If it is found absolutely 
necessaiy to cut down on this portion of the canal, the edges of the wound 
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should be brought together by means of a wire sntare, and a catheter 
should be retained until cicatrization takes place^ otherwise a urethral 
fistula is inevitable. The extraction of fragments by incision should be 
resorted to only when every other method has failed, for apart from the 
danger of a permanent fistula, an opening in the urethra materially in- 
terferes with the subsequent stages of lithotrity. 

Great caution is required in all cases where the fragment is seated in 
that part of the spongy portion of the canal which corresponds to the 
scrotum. Division oi that naii; of the urethra which is covered by the 
scrotum is liable to be followed by infiltration of urine and urmary 
abscess. The danger of this occurrence was long since pointed out by 
Deschamps, and in later times has been dwelt on by Sir B. Brodie and 
Mr. Listen. 

The only other complication, whidh remains to be alluded to, is or- 
chitis. This does not often occur, and when it does, it can usually be 
traced to some laceration at or near the prostatic portion. It occurred, 
for example, in the patient alread v referred to, whose stricture was rup- 
tured previous to performing lithotrity, and who hod a fragment im- 
pacted at the scat of the stricture. It happened also to another patient 
under the editor's care, who, after leaving the hospital, injured himself 
in attempting to pass a cathether. The only treatment necessary is per- 
fect rest, with hot local fomentations. Sometimes, though rarely, su^ 
puration occurs. Inflammation of the testicle, apart from the inconveni- 
ence and pain, would be of no great moment, were it not that it delavs 
the convalescence of the patient, as it renders further operative interfe- 
rence for the time inexpedient. 

There ai-e some conditions of the urinarjr organs which require cer- 
tain modifications of treatment. When, for instance the bladder is in a 
state of atony, and unable to emptv itself completely, the urine should 
be drawn off at least six times in the twenty-four hours succeeding an 
operation, and the bladder injected night and morning with lukewarm 
water. The object of these injections is not so much to bring away 
fragments as to prevent irritation from decomposition of the urine. 
Where there is complete paralysis of the bladder, or ratiier where the blad- 
der has no power to expel its contents, it is often advisable to retain the 
catheter in the bladder for twelve or fourteen hours after each operation. 
The instruments which are most convenient for this purpose, and which 
patients bear with the least annoyance, are the black elastic French cath- 
eters; they are very readily retained, and permit of perfect freedom of 
movement on the part of the patient, from their lightness and extreme 
suppleness. They are also the most suitable where frec^uent introduce 
tions of the catheter are necessary, as the patient can readily learn to pass 
them himself without pain or dimculty. 

In connection with these cases another point may arise, and it is one 
of the greatest importance. It is whether, under any circumstances, an 
attempt should be made to bring away fragments in the lithotrite or 
scoop. In the opinion of the editor this practice is to be unreservedly 
condemned. Fragments cannot thus be removed without great risk of 
lacerating the mucous membrane of the urethra, or of the neck of the 
bladder. This does not merely cause pain and constitutional irritation, 
but often more serious mischief, by entan(||:ling fragments which would 
otherwise pass freely; it is a direct cause of impaction, and sometimes of 
extravasation of urine. Sir B. Brodie, in a p aper on Lithotrity,* men- 

» Med.-Chir. Trans., voL xxxviii. 
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tions four casee in which this practice was followed by extrayasation and 
nrinary abscess, and two of the patients died, notwithstanding that the 
abscesses were freely opened. The editor of this work met with a case 
in which a small calcnlas was removed entire in the lithotrite without 
beinff crushed, but it caused laceration of the prostatic poi*tion of the 
urethra; this occasioned great pain at the time, and gave rise to a per- 
sistent tenderness, which even after a considerable interval rendered the 
introduction of an instrument an exceedingly painful procedure. 

The only cases which offer anv justification for this method of treat- 
ment are those of so-called paralysis of the bladder; but, even in these, 
this method is still objectionable, as from the inevitably attendant lacer- 
ation of the urethra, the subsequent and necessary introduction of the 
instruments is in all cases rendered painful and sometimes difficult. It 
is better, in these cases, to introduce the non-fenestrated lithotrite twice 
or three times, and to pulverize the fragments as much as possible. Each 
time the instrument is withdrawn, some quantity of debris will be brought 
away, but care should be taken that it is not too loaded, and successive 
half-turns should be made with the screw in order to empty the lithotrite 
as much as possible, and to prevent any fragments from protruding be- 
yond the sides of the blades. Dr. Bigelow's method, a description of 
which is given in the succeeding chapter, is admirably adapted for deal- 
ing with these cases. 

In cases where, from the character of the detritus, there is reason to 
suppose that the stone is composed for the most part of uric acid, great 
advantage will be derived from the administration of the citrate of pot- 
ash, taken fasting three or four times a day, in doses sufficiently large to 
keep the urine constantly alkaline. The following prescription, sug- 
f^ested by Dr. Roberts, yields a solution containing a drachm of the citrate 
in each fluid ounce: — 

Q Potass. Bicarb. 3 xi j 

Acidi Citric! I viij-Hgr. xxiv 
Aqu»ad Jxij. Solve. 

''A fluid ounce of this solution, mixed with three or four ounces of 
water, makes a draught which has scarcely any taste, and which even 
children take without any difficulty. 

In a patient treated in this manner, under the care of the editor, the 
use of the citrate had the effect of bringing away a large quantity of uric 
acid in a state of solution, and it not only lessened the number of opera- 
tions, but materially relieved the bladder irritation by rounding off the 
edges of the angulai* fra^ents. 

When the calculus is phosphatic, and the urine ammoniacal, it is 
well, after the second or third sitting, to try the effect of injections of 
the bladder with one drachm of dilute nitric acid to the pint of luke- 
warm water. But it is only in such cases, and under the other excep- 
tional conditions already referred to, that injections are either useful or 
necessary. 

The various points connected with the indications and centra-indica- 
tions of lithotrity require to be considered with the utmost care; for the 
success of lithotrity, more perhaps than of any other operation, mainly 
depends on its beiuff applied in a proper manner; that is to say, on a 
strict observance of the indications established by experience. 

When lithotrity is confined to those cases which are suited to it, and 
when the cases are of a simple nature, no other important operation is 
performed with less difficulty, and no other is attended with such bril- 



LITHOTRITY, 285 

liant resalts. This conclasion we are now entitled to dmw from facts on 
which no suspicion rests. Mr. Chai*les Hawkins assisted at sixty opera- 
tions performed by Sir B. Brodie, all of which terminated successiuUy. 
On the other hand, wo know that lithotrity becomes extremely difficult 
in its pei*formance> and is often attended with fatal results if it be ap- 
plied to cases which are not suitable for the operation. Of the first 
twelve cases operated on by M. Velpeau, three died, five were cured; and 
in four cases the operation was abandoned, the surgeon being unablo to 
terminate it. There must be some reason for such extraordinary differ- 
ences between results, and these differences are probably due to the care 
taken by some operators not to violate the rules of science by employ- 
ing an operation in cases where it should not be had recourse to, and 
also to the varying degrees of skill with which the operations were per- 
formed. 

In order to discover the indications and contra-indications of lithot- 
rity, we must bear in mind the various steps which, taken together, 
constitute the operation. Reflecting on these we shall find that certain 
conditions are requisite, before this operation can be performed in a safe 
and proper manner, or we can obtain from it the results which it is 
capable of yielding. 

Thus, we must be able to introduce our instruments into the bladder; 
having introduced them, we must be able to seize and fix the calculus ^ 
having fixed the stone, we must be able to crush it into small fragments ; 
these latter must have a ready exit from the bladder ; and, finally, the 
various steps of the operation must be performed without exciting any 
serious disorder in the urinary organs, without aggravating in a danger- 
ous way any disorder which may already exist, and without inflicting any 
serious injury on the general health of the patient. To perform lithot- 
rity in a successful manner, the different conditions just enumerated 
must be strictly fulfilled, and we have, therefore, only to ascertain what 
circumstances prevent the fulfilment of these conditions, in order to dis- 
cover the contra-indications of lithotrity. 

Experience has abundantly established the circumstances most favor- 
able for the performance of lithotrity. Whenever the calculus is small, 
the bladder healthy, the urinary organs free from irritation, and the 
general health not aeteriorated, the patient presents the most favorable 
conditions ; and nearly all surgeons are now agreed that lithotrity is 
uncjuestionably indicated. But such cases are not very frequent 
Patients are seldom willing to undergo what they consider a dangerous 
operation, until the urinary organs, and subsequently the general health, 
have more or less suffered. According to the nature and degree of these 
sufferings will the operation be indicated : and it is therefore necessary 
to point out the conditions which render it unsuitable in any given 
case. 

Serious obstacles to the introduction and mechanical action of the 
instruments may be regarded as contra-indications, or the latter may be 
of a more general nature. The contra-indications arisine from any 
mechanical oostacle to the introduction of the lithotrite have been already 
noticed ; we must suppose that the urethra is sufficiently free to admit 
the passage of the instruments into the bladder, or can be made so by 
dilatation or other operation. 

Omitting these, the nature and mode of operation of which are suffi- 
ciently obvious, it ma]^ be stated that the principal points on which the 
applicability of lithotrity, in any given case, depends, are first, the nature 
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of the calculus ; the condition of the urinary organs ; and, third, ine 
health of the patient, together with some circumstances of a general 
nature, as age, sex, etc. 

As reganis the calculus itself, the choice of the operation to be 
selected will be influenced by the number of calculi, their size, form, 
positipn, and density. 

A single calculus is more suited to lithotritv than several calculi ; this 
holds good with respect to lithotomy also ; but the mere number of 
foreign bodies taken in the abstract is not a bar to the performance of 
the operation. M. Civiale has operated with success in a case where the 
bladder contained forty calculi. What we are to be guided by is the time 
which may be reauired for crushing and getting rid of them ; and hence 
the number of calculi is no great obstacle provided they be at the same 
time small and soft 

The size of the calculus is an important element to be taken into 
account in any operation employed for its removal. A large stone always 
creates more or less difficulty, an4 the question will arise how far it can 
be crushed with safetv to the patient To determine this question, we 
must look chiefly to tne nature of the calculus, and the condition of the 
bladder. When the stone is large, t. «., when it measures over two 
inches in its long diameter, and, at the same time, dense, lithotrity is 
contra-indicated ; if the foreign body be friable, as phosphatic deposits 
usually arc, and if the bladder be not strongly contracted over the calcu- 
lus, lithotrity is not contra-indicated.. The larger the stone, the greater 
is the necessity that the bladder should be tolerably healthy ; yet these 
two conditions do not often co-exist 

It mav be a question how far, with our improved instruments, mere 
density or the calculus may ever prove so great an obstacle as to constituto 
a centra-indication. Mulberry calculi are, however, sometimes exceed- 
ingly hard ; they cannot be reduced into fragments without a consider- 
able number of operations ; and in dealing with a calculus of this kind, 
exceeding an incn or an inch and a half in diameter, the possible conse- 
quences of such repeated manipulations in the bladder would incUcate 
tnat lithotomy is the preferable operation. 

The position of the calculus may be unfavorable to the operation of 
crushing. Thus, a small calculus may become entangled between the 
meshes of a columnar bladder, and elude all onr efforts to seize it : the 
foreign body may be inclosed in a cyst, either wholly or partially ; it may 
be hooked up above the pubes ; attached to the surface of the bladder bv 
fibrous tissue; or finally embraced in a separate compartment, which 
seems to be produced by irregular action of the muscular fibres, anal- 
ogous to the hour-glass contraction of the uterus. In the greater "part 
of these cases, lithotrity is contra-indicated, for the simple reason that 
the stone must be caught before it can be crushed ; yet, as the cutting 
operation is almost equally inapplicable, some attempt may be made to 
dislodge the stone from its abnormal position. Should this be effected, 
the difficulty is removed, but otherwise an operation is contra-indicated. 

The condition of the urinary organs is the next point to be considered 
in reference to the indications of lithotrity. ^ Health and disease take, of 
course, opposite sides in the scale ; but it is a delicate matter to deter- 
mine, in ail cases, what morbid conditions of the gcnito-urinary organs 
are incompatible with the safe and successful application of lithotrity. 
We have to avoid rashness on the one side ; and, on the other, restricting 
within too narrow bounds the useful sphere of the operation. 
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The state of the prostate first demands attention ; it may inflnenoe 
the operation and its results, as well as the simple introduction of the 
instruments. Enlargement of the prostate, unless it be considerable, 
may be overcome as a mechanical obstacle ; but it produces many other 
unfavorable effects. 

Enlargement of the middle lobe, esi)ecially, diminishes the capacity f 
of the bladder, deepens its floor, and tends to conceal the stone in a 
cavity behind the enlarj^ed ^land. These circumstances impede the 
action of the instrument in seizins and crushing the foreign body ; they 
also impede the ready discliarge of the fragments — an objection of great 
importance, when we consider how often enlargement of the prostate is 
attended by an irritable or diseased state of the urinary reservoir. 
Enlargement of the prostate is, therefore, an unfavorable circumstance 
in all cases ; but not an absolute contra-indication. The precise nature 
and extent of the obstacles it may create must be determined bv careful 
examination ; and then we proceed to consider how far this unfavorable 
element may influence other conditions. 

Thus, when the enlargement is moderate, the operation is not forbid- 
den, provided the stone be small and the urinary organs not very sensi- 
tive. On the other hand, when the enlargement is considerable, we 
should not have recourse to lithotrity, if there be any reason to suppose, 
from the size and hardness of the stone, etc., that the operation will re- 
quire a number of sittings. 

Any serious disorder of the urinary organs, co-existing with enlarge- 
ment of the prostate, should also be regarded as a contra-indication. 

Chronic mflammation or catarrh of the bladder is of very frequent 
occurrence in calculous patients, and it is therefore of importance to ex- 
amine how far such a condition may influence our choice of the operation 
to be selected. Simple calculous catarrh ol the bladder, instead of being 
aggravated by lithotrity, is almost always alleviated by comminution (S 
the forei^ body. This opinion has been fully conflrmed by the experi- 
ence of Sir B. iBrodie. 

In a paper read before the Medical and Chirurgical Society, on March 
13th, 1855, Sir B. Brodie expressed his opinion 'Hhat inflammation of 
the mucous membrane of the oladder, induced by calculus, and indicated 
by great irritability of the organ and the copious secretion of mucus, does 
not form an absolute objection to the operation, although it is doubtless 
a reason for proceeding with more caution, for, on the contrary, it often 
happens, under such circumstances, that the crushing of the calculus is 
followed by an alleviation of all the bad symptoms." The question may 
arise as to whether lithotrity is to be preferred to lithotomy for phosphatio 
calculi, in cases of enlarged prostate, with tlie bladder in a state of more 
or less atony and chronic inflammation, and the urine exhibiting an am- 
moniacal reaction in spite of the constant use of the catheter. Conditions 
such as these ai-e doubtless exti*emely unfavorable for operation by lithot- 
rity. The calculus may certainly oe readily crushed and an immense 
quantity of debris removed, either by the natural efforts of the patient or 
by the aid of injections, but, owing to the state of the urine, fresh de- 
posits of phosphates take place with such rapidity that the amount of 
calcareous matter contained in the bladder becomes little, if at all, dimin- 
ished. Each f ramient serves as a nucleus for fresh additions, the accu- 
mulation of whicn is facilitated by the tenacious mucus secreted by the 
bladder. In such a case, also, even if the removal of all fragments be 
successfully accomplished, it by no means follows that the patient's symp- 
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toms will be relieved, for these depend not only upon the presence of the 
calculus, but, in a still greater degree, upon the state of the bladder, a 
condition which has given rise to the formation of the stone, and is not 
due to its pi*esence. Under these circumstances, it would seem more ex- 
pedient to select lithotomy as the operation to be performed. Not only 
would there be far less chance of relapse, but the bladder would be placed 
for a time in a state of rest highly favorable to the subsidence of the 
chronic inflammation. It has been proposed to perform the lateral oper- 
ation for the relief of severe chronic cystitis even in the absence of a cal- 
culus, and in the opinion of the editor of this work, a similar operation 
is preferable to lithotrity where a calculus co-exists with the condition 
above described. 

There is another danger connected with purulent catarrh of the blad- 
der; a purulent secretion from any part of the eenito-urinary system may, 
under the influence of an operation, become a determining cause of puru- 
lent infection of the blood. 

Another condition of the bladder, which contra-indicates lithotrity, is 
hypertrophy, with diminution of the cavity and extreme irritability. It 
is unnecessary to point out how dangerous any manipulations would be 
in an or^n thus affected. 

Small fibrous tumors about the neck of the bladder may impede the 
operation without absolutely contra-mdicating it; but vascular or cancer- 
ous tumors in the body of tlio bladder are to be regarded as positive 
contra-indications. 

As the expulsion of the detritus must be chiefly effected by the blad- 
der, paralysis of that organ has been mentioned by nearly all writers as a 
condition which renders lithotrity inapplicable. This observation does 
not accord with present experience. These cases require great care; the 
sittings must be short, and the bladder must be injected i^om day to day 
with a large catheter in order to promote the discnarge of the detritus. 
The following is a short account of a case of this kind. A gentleman, 
set. 64, with complete paralysis of the bladder, had a lar^ calculus, and 
an affection of the spine and kidney; the former indicated by diminution 
of power of the lower extremities; and the latter by occasional severe 
pains in the lumbar regions and down the thigh, with swelling of the tes- 
ticles. The calculus had not produced much distress about the bladder, 
but fearing the consequences, it was thought desirable to ^et rid of it So 
much care, however, was required in this case, that the sittings were ex- 
tended over a period of two years. If the object of medical science be 
the prolongation of life under all conditions, the delay in this case was 
the only means to secure the object. In another case of the same kind 
the paralysis of the bladder was complete. The stone was crushed with- 
out difficulty, and the detritus removed by washing out the bladder in the 
way already described. The operation was pei'fectly successf uL Gases 
of this kind would now be dealt with by Dr. ^i^elow's method. 

The bladder is sometimes pai*tially paralyzed, a condition which also 
requires care. In these cases the catneter must be re^ilarly used, and 
the bladder washed out daily, as in those cases in which the organ has 
entirely lost its power. 

Much more frequently, however, it happens that the bladder of calcu- 
lous patients is in a condition directly opposite to the one just noticed. 
The constant irritation kept up by the foreign body produces increased 
sensibility of the urinary passages and bladder. In some cases the highly 
sensitive state of the urinary apparatus depends on nervous influeuoe. 
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and may be controlled by proper treatment; bat lithotrity is contra-indi- 
cated wnenever the increased sensibility depends on organic disease, or is 
connected with increased contractility and hypertrophy of the bladder. 
Disappointment and failnre will often result if we attempt to crush the 
stone m cases of this kind, and the most prudent coarse will be to abstain. 
With regard to renal affections as a complication of calculus, and as 
influencing our choice of an operation, it is, unfortunately, not always 
possible to decide as to the presence of disease of the kidney in these 
cases, or to determine its nature and extent A common form of kidney- 
disease connected with calculus is chronic pyelitis, with dilatation of the 
ureter and of the pelvis of the kidney, and sacculation of the organ itself. 
The sjmptoms may be completely masked by those of the calculus. 
Examination of the urine does little to aid the diagnosis. It is impossi- 
ble to determine the exact source of the pus, and the epithelium-celb 
from the various portions of the urinary tract, even if distinguishable in 
the mass of sediment, too closely resemole each other to allow of a posi- 
tive assiertion being made as to their place of origin. If, however, even 
a few tube-casts be discoverable, the nature of the case is sufficiently evi- 
dent 

Disseminated abscess is another form of kidney-affection which some- 
times complicates calculus, though the symptoms, as in the case of pye- 
litis, may never be sufficiently marked to enable an accurate diagnosis to 
be made. Those which are most prominent, viz., pain in the loins, in- 
termittent febrile movements, sickness, loss of appetite, diarrhoea, etc., 
have nothing peculiarly distinctive about them, and there must always 
be a doubt as to the source of the pus and blood found in the urine. 
Should, however, fragments of the renal tissues be discoverable (as is 
sometimes the case) in the sediment, the existence and nature of the dis- 
ease may be safely predicated. The various forms of Bright's disease are 
more or less easily diagnosed, though when the tube-casts are few in 
number it may be very difficult to discover them among the masses of 
pus and epithelial debris discharged from the bladder. The constitu- 
tional symptoms, however, taken together with the history of the case, 
will sufficiently indicate the nature of the affection. 

When any one of these complications is known, or suspected to exist 
in a patient suffering from calculus in the bladder, the question will ai*ise, 
first OS to the advisability of operating, and secondly as to the nature of 
the operation to be performed. If the stone is small, the renal disease in 
all probability not far advanced, and the bladder not very irritable, there 
is a fair chance that the calculus may be removed without aggravating 
the mischief in the kidney, and for these cases lithotrity is the preferable 
operation. Even in more severe instances, where the stone is lar^e and 
the renal disease in all probability far advanced, lithotritv, especially if 
Biffelow's operation be adopted, is generally to be preferred to lithotomy, 
as less likely to be attendea with fatal results. In a third class of cases, 
the symptoms may be such as to indicate that neither operation can be 
attempted with the least prospect of success, and for these palliative treat- 
ment is all that can be recommended. No absolute rule can, however, 
be laid down. It is sometimes necessary to operate in order to mitigate 
suffering in cases where a successful issue appears almost impossible. 

The indications derived from age may finally be noticed. In early 
editions of this work the opinion was stated that all cases of calculus in 
children under twelve or fifteen years of a^e should be treated by lithot- 
omy. The following are the chief objections against the propriety of 
19 
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applying lithotrity to the young subject The genito-urinary organs are 
not fully developed before the a^e of puberty. The diameter of the ure- 
thra is small; the antero-postenor diameter of the bladder is short; the 
bladder of children is irritable, and the neck of this organ is very dilata- 
blOy a circumstance which favors impaction of the fragments; lastly^ the 
indocility of the child is a great obstacle. 

On the other hand^ it is well-known that lithotomy is highly success- 
ful in children, not more than 1 in 15 or 20 dying after the operation 
when performed on subjects under fourteen years of age. 

Many of these reasons have only a certain degree of force, and do not 
constitute insurmountable objections. If the organs be small, our in- 
strument-makers now construct small lithotrites of sufficient force. The 
irritability of the bladder in children does not arise from a state of dis- 
ease. Indocility may be overcome bv the use of chloroform. Lithotomy 
is, undoubtedly, most successful in children ; but the success is in a great 
measure connected with the healthy condition of the urinary organs in 
the young subject ; and hence it may be fairly argued that if liUiotrity 
diminishes the mortality in adults, it should have a still greater influence 
in reducing the comparative mortality when applied to children, because 
the number of deatns in adults, after crushing the stone, is greatly in- 
creased by the state of the urinary organs at that {)eriod of life. Sir H. 
Thompson' thinks that if the stone is of such a size that it can be pro- 
perly crushed at a single sitting, it may be treated by lithotrity, but that 
the advantages of this operation are very doubtful where more than two 
or three sittings are necessary. He cites the experience of Dr. Guersant, 
of Paris, surgeon to the Children's Hospital, who reports 21 cases of 
children on whom he practised lithotrity with six deaths as a result. 
Besides these, three otners were subsequentlv subjected to lithotomy, 
with a fatal result in all cases. Dr. Elien,' of Moscow, has furnished us 
with some statistics of lithotrity in children. Sixty-two patients aged 1 
to 15, were operated on, with a mortality of six. In 24 of the cases, one 
sitting was sufficient, and in several of these, the stone measured eleven 
lines in diameter. The number of fatal cases (1 m 10.33) shows a rate 
of mortality much higher than that which follows the operation of lithot- 
omy for similar ages. As far therefore as statistics go, lithotomy would 
appear to be a much safer operation than lithotrity for patients under fif- 
teen years of age. 

In connection with the operation of lithotrity a few words must be 
said on the recurrence of calculus after operation. In Sir H. Thomp- 
son's account of 204 cases, there are 18 (1 in 11) in which the calculus 
reappeared. It is certain that such an occurrence is more apt to take 
place after lithotrity than after lithotomy, and it is interesting and im- 
portant to compare the two operations in this respect. The Norwich 
tables of Mr. Crosse show twelve cases of relapse after 704 operations of 
lithotomy, or 1 in 58 cases. According to returns received by M. Civiale 
from the whole of France the propoi*tion of relapses after lithotomy was 
1 in 74 cases, whereas among 548 cases submittea by himself to lithotrity 
the proportion of relapses was 1 in 10. This latter result is in accord 
with Sir H. Thompson's experience. 

The recurrence of calculus after operation may be due to any one of 
' three causes : — 1, a second calculus may descend from the kidneys ; — 2, 

> Practical Lithotomy and Lithotrity, p. 178. 

* Die Steinkrankheit in Busaland, Langenbeok's Archlv, vol. vi., p. 80. 
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one or more fragments of the original calcnliis may have been left in the 
bladder bHqt litnotrity, and become the nuclei of secondary formations ; 
— 3, the bladder may have been completely freed, and the relapse may 
depend upon the renewed deposition of phosphatic matter, and the con- 
tinued secretion of yiscid mucus. 

When the relapse is due to the first cause, an interval of shorter or 
longer duration will exist between the operation and the recurrence of 
the symptoms, and during this time the patient will remain free from 
urinary troubles. The symptoms of the descent of a renal calculus will 
form the starting-point of the new affection. A relapse of this kind is 
not peculiar to litnotrity ; it is equally liable to occur after lithotomy. 

In a second class of cases the relapse is due to retention of fragments 
afler lithotrity. In such a case the patient has never been completely 
freed from the symptoms of calculus. For a time he may complain less 
than usual, but the painful sensations inevitably connected with the 
presence of a foreign body in the bladder are never entirely absent. The 
calculi of relapse are often multiple, not single, and these secondary for- 
mations, more or less rapidly developed on fragments of the original 
stone, are usually of the phosphatic kind. The fact that relapses of this 
kind occasionally occur shows the necessity for careful examination of 
the bladder before dismissing a patient as cured by lithotrity. Such an 
examination is best conducted by means of a lithotrite. 

In the last class of cases, the recurrence of calculus is due to the 
continued operation of the same causes which led to the development of 
the original formation, and these causes may be briefly described as the 
condition of chronic cystitis and the changes produced in the urine by 
this affection. The bladder may hare been completely freed from the 
original concretion, but the urine remaining more or less ammoniacal, 
phosphates are constantly deposited, while their agglutination is directly 

Sromoted by the presence of the viscid, tenacious mucus which the blad- 
er secretes. Relapses due to this cause may occur after either opera- 
tion, and they are tne more difficult to treat, inasmuch as the cause is in 
Seat measure irremovable. Something, however, may be done by regu- 
rly emptying the bladder, and by using injections, with or without a 
little dilute nitric acid, in order to remove deposits and to improve the 
condition of the mucous membrane. In a few rare cases, the cause of 
relapse is the presence of an encysted calculus. A portion of the surface 
of a stone of this kind is in contact with the urine, and upon this surface 
a deposit, generally phosphatic, takes place. This goes on increasing 
until the mass becomes attached to the original calculus by a narrow neck, 
which may give way and thus the new growth becomes free in the blad- 
der. The symptoms of calculus then become urgent and subside after 
operation. In the course of time a new formation takes place, and the 
symptoms recur as before. Such a condition may be suspected during 
life, but can scarcely be diagnosed with absolute certainty. 

The statistics of lithotrity will be noticed in a subsequent chapter 
with those of lithotomy. 
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CHAPTER XXIII. 

utholapaiy/ or rapid lithotritt with bvacuatiok op thb 

fragments. 

It was stated in the foregoing chapter that to remove d6bris, by in- 
jectiBff and washing; out the bladder after crushing the stone, was form- 
erly the rule, but that the practice had fallen into desuetude. The de- 
sire to rid the bladder of its abnormal contents had also led operators to 
adopt another method, viz. to withdraw fragments of the stone by means 
of a scoop, or between the blades of the lithotrite. In not a few instances 
this procedure gave rise to serious accidents, such as laceration of the 
nrethra, impaction of fragments, abscess, infiltration of urine, etc., and 
it is now uniyersally abandoned. The evacuating catheters and injecting 
bottles, which were in use up to a recent date, sufficed to effect the re- 
moval only of dust, or at most of small fragments which, under ordinary 
circumstances, would escape with the urine. When these instruments 
were had recourse to, the larger fragments remained, and it may be 
doubted whether the mucous membrane was not more liable to suffer 
from their presence than would have been the case, had its surface been 
protected by the dust and fine debris. The unsatisfactory results ef all 
attempts to remove the broken-up particles led surgeons generally te be- 
lieve that, except in cases where the bladder is unable to empty itself, it 
was better to allow all debris to be spontaneously evacuated. 

In 1878, Professor Bigelow,' Surgeon of the Massachusetts General 
Hospital, promulgated the details of a new method, practised by him, 
for the removal of a calculus from the bladder. His plan may be briefly 
described to consist in reduction ^by crushing) of the calculus to frag- 
ments small enough to pass througn an evacuating tube of large calibre, 
and continuous removal of all fragments and d6bris by means of an 
aspirator. Dr. Bigelow's experience has led him to believe that *^itis 
better to protract the operation indefinitely in point of time, if thus the 
whole stone can be removed without serious injury to the bladder, '' and 
that ^4f the bladder can be completely emptied of detritus, we have as 
little to apprehend from the fatigue of the orsan, consequent upon such 
manipulation, as from the alternative of residual fragments and further 
operations." Dr. Bigelow's proposition includes the use of a large and 
powerful lithotrite, and of an evacuating apparatus consisting of an 
evacuating tube connected with an elastic bottle or aspirator. 

The elastic bulb or bottle has a capacity of ten fluid ounces. To its 
lower extremity is attached, by means of a bayonet-joint, a glass recep- 
tacle for the debris. Its upper end is continuous with a piece of elastic 
tubing, varying in length from six inches to two feet, and attached to 

> From Az>o5 a stone, and Xcitea^ts eTacuation. The term has been iuTented 
by Professor Bigelow. 

* In the American Journal of the Medical Sciences, Philadelphia, Jan., 1878. 
The communication has since been published in a separate form, with additions, 
under the title of Litholapazy, or Rapid Lithotrity with Evacuation. 
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the evacuating catheter. In Sir H. Thompso&'B modification of this 
portion of the apparatas, the catheter ie attached direct!; to a short tube 
passing obliquelT into the metallio canal, which connects the lower ex- 
tremity of the elaatio bottle with the glass receiver. The tnbe in qaes- 
tion ia famished with a stop-cock, and the upper part of the bottle 
terminates in s funnel .and tap through which water is poured into the 
f instmment. The glass receptacle ia attached to the bulo by means of a 
bayonet-joint The introdaction of fluid into the bottle ia much facili- 
tated by the addition of the funnel and tap. It has been recommended 



no. 7. — Bigelow'aevacuatinKappanUns: (1) The elastic bulb; (S) India-rubber 
tubing; (8) Cured evacuating tube; (4) StraiKht tube; (Q) Front view of orifice ot 
tnbe; (6) Olass receptacle for debris. (Prom Dr. Bigelow's work.) 

no. S.-Sir H, Thomtaoa'e modification of Bigelow'i aspintor. 

that a pieoe of mbber-tnbing should be interposed between the evacuating 
catheter and the tube connecting it with tne elastic bottle, so that any 
movement of the latter may not be communicated to the evacuating cath- 
eter while in the bladder. The bottle, however, may be used to aspir^ 
fragments without moving the catheter directly attached to it, and the 
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ehorter the rente to be traversed b; the fragments the more speedily will 
their evacafttion be accomplished. 

The evacuating tabes are of tvo kinds, one being straight, and the 
other slightly curved. They are of large calibre, much larger than the 
full-sized catheters in ordinary use. As a matter of course, the larger 
the tube admitted by the urethra the more readily will the fragments be 
removed. Dr. Bigelow points out that the comparatively small calibre 
of the evacuating catheters attached to Glover's instrument is a bar to 
their efficiency. He uses evacuating tubes of thin silver, of sizes 27, 28, 
29, 30, and 31, CharriCre or French scale. No. 27 corresponds to No. 
]6 English scale, and No. 30 to Ko. IS. Judging from present experi- 
ence it would seem that evacuating tubes of the first-mentioned size will 
generally be found sufficient. Fragments pass more readily through the 
straight tube than through the curved one, and the former can be as 
easily passed as the latter, provided that certain precautions are taken. 
These will be sabsequeoUy alladed to. The extremity of the tube is 



Fia. 9. — Evacnatitw tubes, with unguiform extremitf. a. Str&ight tube. 
b. Curved tube. The dotted lines show the false floor of the extremity. The 
tubes are of size 81, CharrUre. 

rendered unguiform b^ the removal of a email portion of the side walls 
of the orifice, which is just above the extremity, and slightly oval in 
form. The edge of the orifice is "thickened and rounded eo as to slide 
smoothly through the urethra; any rim inside the orifice should be 
masked by a false floor; but the calibre should be nowhere contracted. 
If a conplo of inches of the end of such a tube be bent, it may be 
inverted after introduction, and will bury itself in the floor of the blad- 
der, which it depresses, while the orifice loooks forward and is unob- 
structed." The straight tube is, however, to be preferred; it is less 
liable to lodge fragments, and can be more readily cleared should any 
obstruction take place. Dr. Bigelow also points out that it is easy to 
know exactly where the extremity of such a tube lies during an oper- 
ation. 

'With regard to the instrument to be employed for crushing the stone, 
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Br. Bigelow uses & rer; powerful lithotrite vith a non-fenestrated female 
blade somewiiat Longer and wider than nsual, and having a amoll slot or 
opening above the angle of Junction with the shaft, in order to allow of 
the escape of debris. The male blade has a "eeriee of alternate tnan- 
gular notches by whose inclined planes the detritus escapes laterally." 
At the end of the hiding shaft a ball is substitnted for the wheel* in 
common use, while the lock is opened and closed by a revolving cylinder- 
handle. A lithotrite of this kind is adapted for dealing with very large 
stones, but for ordinary calculi, composed of m-ic acid or phosphates, and 
measuring less than an inch and a half in the longest diameter, the 
Uthotrites described in the previous chapter will be loond sufficient.' 



) 

Fio, 10. 



Fia. 1(L— Bigelow's lithotrite (redaced). a. Ball which turns the screw, b. 
Revdving- cjlinder-bandle attached to the Bcrew-gnard, which also revoIvM. 
This guanl consiate of two square or T-ehaped rods, which elide through notcbeti 
in the cap of the lock. By their revolution the cylinder-handle turns the cap and 
operates on the lock. e. Cap of the lock, which, by its revolution, wedges up the 
screws. 

Fio. 11, — Blades of lithotrite. e. Uale blade, presenting alternate triangular 
notches. /. Slot in female blade. 

They are easier of introduction, and the necessary movements can be 
executed with greater rapidity. The stone need not be reduced to pow- 
der, but only to fragments small enough to pass through the evacuating 
tube. The fenestrated lithotrite works better than the plain instniment. 

' The writer's experience In this respect is confirmed by that of Dr. Keyes 
gtoTKeon to the Beuevue and Charity KEoapitals, New York), in an arUcle on 
Bigelow'a operation, American. Jour, of Med. Sdaaoet, Ajjuril, 1690. Dr, ^yea 
advocates the employment of a f eueetrated inatnunent 
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The former does not pnlverize the calcalos, but rodaoes it to Bmall frag- 
ments, which are not repeatedly caught by the instrument, but are 
sufficiently reduced in size to pass readily through the tube. Besides 
this adyanta^e, the fenestrated lithotrite is readily freed from debris by 
simply screwing the male blade home, and thus the repeated withdrawals '' 
and reintroductions necessary when using the plain instrument are <Us- i 
pensed with. | 

The operation is performed in the following manner: the lithotrite 
having been introduced, the stone is caught and crushed freely several 
times in succession, the patient being under the influence of ether. If the 
calculus be a large one, the withdrawal of the lithotrite after seyeral crush- 
ings and the introduction of a second instrument will be found advantage- 
ous. When the calculus has been sufficien tlv crushed, the lithotrite is with- 
drawn and the evacuatin^-tube introduced, the meatus urethr» being, if 
necessary, previously incised with a bistourie cach6e. There need be no 
hesitation about enlarging the orifice of the urethra should it be too 
small to admit the tube. Difficulties, due to various causes, maybe 
experienced in the introduction of the tube, and great caro must be taken 
to avoid injuring the urethra. The obstacles most commonly met with 
are caused by (1) rigidity of the prostatic portion of the urethra, due to 
enlargement of the prostate, (2) a generally flaccid condition of the 
canal, (3) adhesion of i)ulverulent debris to the lining membrane.* 
Under all circumstances, it is most important to avoid using force. The 
best method of dealing with these obstacles is to pass the tube as far as 
it will ^o, and then attach the bottle and gently inject a little water. 
The fluid, finding its wav into the bladder, ailates the urethra, and the 
tube readily follows. This latter having been fairly introduced into the 
bladder, the aspirator, filled with tepid water, is then attached to it, and, 
by grasping the bulb, in the right hand, a few ounces of fluid are injected 
into the bladder. When the pressure is taken o% the elastic bulb 
expands, and a current takes place from the bladder, the fluid carrying 
with it d6bris and fragments small enough to pass through the evacuat- 
ing tube, whence they fall into the glass receiver. The process is 
repeated several times until particles are no longer seen to pass into the 
receiver. I^. Bigelow recommends that, as long as the fragments are 
numerous, the operator should endeavor to separate and float uiem by the 
injection, so that they may enter the tube singly and without obstruct- 
ing it. For this purpose the extremity of the tube should be kept above 
the floor of the bladder. After the removal of the smaller d6bns, '^ the 
tube may be made to indent the floor, so as to gather instead of separ- 
ating the fragments; and, as a flnal measure, the tube should be raised 
toward the perpendicular, in order to carry the orifice nearer the pros- 
tate.*' 

When the fragments are passing freely, a distinct rattle is heard as 
they strike against the walls of the tube. Should this latter become 
obstructed, fragments wUl cease to appear in the reservoir, and the elastic 
bulb will either not expand at all when compression is taken off, or else 
do so very slowly and imperfectly. Obstruction may be caused by a frag- 
ment too large to pass through the tube, becoming wedged in tne aper- 
ture. To get rid of it, the extremity of the tube should be raised above 
the fioor of the bladder and the bulb suddenly compressed. If this plan 

' For instances m whioh these obstacles were experienced and oveat^cnne, see 
reports of cases by Walter J. Coulson, Lancet, Jan. Slst and July 8d. 1880. 
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failsy a whalebone rod may be passed down the tube. The same method 
may be adoped for dealing with a fragment impacted within the tube 
itself, or the latter may be withdrawn and a fresh one introduced. Some- 
times the opening of the tube becomes occluded by the wall of the blad- 
der. This source of obstruction is easily recognized by the peculiar sen- 
sation communicated to the fingers in contact with the tube, and by the 
dull sound which is heard. The position of the extremity of the tube 
should be changed, or, as Dr. Bigelow recommends, more water may be 
advantageously introduced, so as to distend the bladder. When frag- 
ments cease to pass, and yet, from the sound heard as the bulb is 
allowed to expand, it is obyious that the bladder contains one or more 
fragments too large to escape through the tube, the latter must be with- 
drawn and recourse had again to the lithotrite, after which the aspirator 
is used as before. In making the repeated crushings, it is, of course, 
in the highest degree necessary to avoid pinching or lacerating the 
mucous membrane of the bladder. This accident is likely to occur if 
the lithotrite be pressed against the base of the bladder so as to prodtkce 
a hollow into which the stone may fall, and it may be guarded against 
by adopting Giviale's method, in which contact with the vesical walls is 
as far as possible avoided. In a fatal case, recorded by Dr. Weir,* many 
minute lacerations of the floor of the bladder were caused by the sharp frag- 
ments being pressed against the mucous membrane by the female blade 
of the instrument. 

If, owing to its size, the stone cannot be completely crushed at a sin- 
gle sitting, or if, from any cause, the patient cannot be kept for a suffi- 
cient length of time under the influence of ether, a few days may be 
allowed to elapse before repeating the operation. Should, however, any 
amount of cystitis have supervened, it is not necessary to wait until this 
has subsided. On the contrary, the operation should be repeated as 
quickly as possible. When the calculus is small, i. ^., under an inc*h in 
its longest diameter, and comparatively soft, a sitting of twenty min- 
utes or half an hour's duration will probably suffice for its complete evacu- 
ation.' In dealing with larger stones, the operation is necessarily a more 
protracted one. In a case,' mentioned in Dr. Bigelow's work, the patient's 
bladder contained two calculi; one so large that it was barely possible to 
lock the lithotrite. The first sitting lasted an hour and a half, the sec- 
ond, three hours, and the third, three hours and three-quarters. The 
total weight of fi*agments removed, when dried, amounted to four ounces 
and fifty-two grains. The patient was discharged well a fortnight from 
the date of the first operation. The composition of the stone is not 
mentioned, but, from the history of the case, it was probabl^r phosphatic. 
In a case under the writer's own care,* in which three sittings were 
necessary, owing to the inability of the patient to sustain a prolonged 
administration of ether, the first lasted for forty-seven minutes, tne second 
thirty minutes, and the third thirty-five minutes. Fragments weighing 
335 grains were removed. In another case,* 560 grains were removed 
at two sittings occupying fifty and forty-two minutes respectively. In 
proof that hard calculi can be satisfactorily dealt with by this method, 
Dr. Bigelow has reported a case* where the stone was composed of oxa- 
late of lime, and measured an inch and five-eighths in its longest diam- 

1 American Journal of Medical Sciences, Jan., 1880, p. 184. 

* Lancet, Nov. 8th, 187», July 8d, 1880. 

* Bigelow, loc. cit., p. 29, Dr. C. B. Porter's case. * Lancet, July 8d 1880. 

* Lancet, Jan. 81st, l880» * Lancet, May 17th, 1879. 
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eter. It was entirely removed in one sitting lasting eighty-one minutes; 
the fragments weighed 302 grains. Dr. Eeyes thinks that, where there 
is no complication, five grains of dried stone is a fair average for each 
minute of work. 

With regard to the success of the operation, it may be confidently 
asserted that Dr. Bigelow's expectations nave been abundantly fulfilled. 
Numerous cases have been published in which the relief afforded was 
immediate and complete, the patient being freed from the cause of his 
troubles without any local or constitutional symptoms as an after-result. 
Up to February, 1880/ a hundred and seven operations have been 
recorded as performed in this country and the United States, with only 
six deaths, ^1 of which occurred in patients who were far from healthy. 
It is probable that a few fatal cases nave not been reported, but, making 
a reasonable allowance for these, the result must be pronounced satisfac- 
tory, especially when it is borne in mind that the operation has several 
times been performed on patients in a condition unfitted in all respects 
for anv operative procedure. The comparative liarmlessness of long sit- 
tings (shown to some extent by Heurteloup's operations) has been clearly 
provea by Bigelow and those who have adopted his method, while the 
fact that cystitis occurring after oinlinary lithotrity is best treated by 
freely crushing the remainm^ fragments, would seem to indicate that 
this complication may best be guarded against bv removing from the 
bladder tnose sources of iiTitation to which the innammation is largely 
due. As a matter of course, the operation should be performed with the 
utmost care and gentleness, and it should not be attempted by those who 
have not had considerable experience of lithotritv. The presence of 
sharp angular fragments is more harmful than careful though protracted 
manipulation with properly constructed instruments, but several cases 
have terminated fatally in consequence of injuries to the bladder or 
urethra, caused by the lithotrite or evacuating tube. The advantages of 
thoroughly clearing the bladder are that further sittings are rendered 
unnecessary, the risk of irritation from sharp fragments being left behind 
is obviated, and the chance that small particles may remain, and serve as 
nuclei for fresh concretions or induce chronic cystitis and phosphatic 
deposit, is reduced to a minimum. The method has the further advan- 
tage of enlarging the range within which lithotrity is applicable, and its 
success encourages the surgeon to deal with much larger stones than 
those heretofore subiected to crushing. What the limite of the opera- 
tion, as determined by the size of the calculus, ideally are, further expe- 
rience is required to decide, but the prospect of greatly diminishing the 
number of cases hitherto subjected to lithotomy on account of the dimen- 
sions of the calculus — ^a class in which the mortality is especially great 
— seems almost certain to be realized. 

> American Journal MecL Sciences, April, 1880. 
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CHAPTER XXIV. 

LITHOTOMY. 

There are three different parts at which the bladder may be opened 
for the purpose of extracting calculi. 

I. At the anterior surface above the pubes, by what is called the high 
operation. 

II. At the inferior and posterior part, through the rectum, by the 
recto-vesical operation. 

III. Near the neck through the prostate, by the perineal section and 
lateral operation, or various other methods. 

The nigh Operation, — In order to perform this operation, the blad- 
der must rise above the superior edge of the pubes, which, when emoty, 
it does not reach. Hence, it is necessaiy either to distend the blad- 
der by injection; to wait until sufficient urine has accumulated to pro- 
duce the desired effect; or to elevate the anterior and superior nart of 
the viscus by means of a sound, the point of which is made to ^liae from 
below upwards, against the posterior surface of the pubes. It is obvious, 
therefore, that the operation is impracticable in all cases where the blad- 
der does not readily admit of distention. Should the presence of the 
stone have produced much irritability of the parietes, a sufficient quan- 
tity of fluid cannot be injected into its cavity. 

This method of operating has rarely been adopted in this country, 
though it has been practised occasionallv in France; and judging from 
its results in the hands of M. Souberbielle, with a very fair amount of 
success, in the worst description of cases, viz., those in which the stone 
is of lar&[6 size. 

Mr. Carpne having witnessed many^ of M. Souberbielle's cases, en- 
deavored to re-introduce this operation into England. 

Professor Gibson, of Philadelphia, performed it in the case of an old 
gentleman who was affected with great enlargement of the prostate, but 
the patient died soon afterwards from peritonitis, consecjuent upon 
urinary effusion. Dr. Carpenter, of Lancaster, Pennsylvania, repeated 
the operation soon after, with a more fortunate result. Dr. (ieorge 
M'Lellan, of Philadelphia, performed the operation several times; but 
the results did not encoui*age others to follow his example. It would 
seem to be an eas^ and a simple operation; but such is not the case, and 
the objections which induced Gheselden, Douglas, and others, to relin- 
quish it, are based upon good grounds. It is true there is no danger of 
haemorrhage; that neither the rectum, nor the seminal ducts, can be 
wounded; but then the bladder cannot always be fully distended, and 
there is great risk that the peritoneum ma^ be injured. Such an acci- 
dent is immediately followea by the protrusion of some folds of intestine, 
and probably by acute peritonitis; or the bladder being opened, and the 

Seritoneum being wounded, urine may escape into this cavity, and pro- 
uce fatal results. 
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The force sometimes necessary to distend the bladder to a sufficient 
extent for the high operation, may be illustrated hj two fatal cases of 
Gheselden's, in vhicn the bladder was burst from injecting too much 
water. 

The operation is most easily performed on young subjects, in whom 
the pelvis is small, and the blaader still to be enumerated among the 
abdominal viscera. But these are the very patients upon whom the lat- 
eral operation may be performed with the greatest prospect of success. 
A patient may be laboring under such extensive disease of the bladder 
and kidney as to render almost any operation improper; Mr. Coulson, 
however, m the course of his long experience, never met with a case 
in which a better chance of recovery seemed probable from opening 
the organ above the pubes. Even in the case of a large stone, when 
fears may justly be entertained that there may be insufficient space for 
its extraction entire under the arch of the pubes and through the peri- 
neum, he did not consider the hi^h operation advisable, on the grounds 
that the bladder in almost every instance of this kind is thickened, con- 
tracted, and incapable of distention enough behind the pubes, and no 
instrument introduced through urethra would materially assist in elevat- 
ing the anterior wall of the bladder to the line of incision. 

This operation, however, being decided upon, the patient should be 
placed in the recumbent posture, with the snoulders slightly elevated, 
and the feet resting on a chair. The parts having been shaved, and the 
boundary of the distended bladder beinff clearly ascertained, the surgeon 
should make an incision from three to four inches in length along the 
mesial line, commencing about half an inch above the symphysis pubis. 
The aponeurosis of the obliquus externus abdominis having been exposed, 
a small opening is made into the suprapubic space, which is filled with 
fatty cellular tissue, and bounded aoove by the reflexion of the perito- 
neum from the urachus to the posterior surface of the abdominal walls. 
A grooved director having been introduced, the linea alba and fascia 
transversalis are divided to the requisite extent Hsemorrht^e having 
been arrested, the bladder is sought for; it feels like a soft fluctuating 
tumor at the bottom of this deep wound. The external incision being 
kept open by means of retractors, the organ may be secured by a hook, 
or tenaculum given to an assistant, to prevent it, when opened, collaps- 
ing beyond the reach of the operator. A small opening is then made into 
its lower and front part, the Knife being introduced with its edge directed 
upwards. The instrument is then cautiously carried upwards for about 
two inches, its course being euided by the fore and middle fingers of the 
left hand introduced into tne vesical cavity. It is safer for this last 
part of the proceeding to use a knife with a rounded or a probe-pointed 
extremity. Or the incision may be made in an opposite direction, viz., 
from above downwards towards the neck of the bladder. The forceps is 
now introduced, and the calculus extracted. A gum-elastic catheter, or 
a silver tube should be left in the wound, for the purpose of preventing 
infiltration of urine into the cellular tissue of the pelvis and of the lower 
part of the abdomen. 

Professor Bruns, of Tiibingen, recommends that the wound in the 
bladder should be closed by sutures, one end of the threads being cut off 
close to the knot and the other brought through the wound, the edges of 
which are to be kept in contact by means of pin-sutures. An elastic 
catheter, retained in the bladder, provides for the ready escape of urine. 
In the case of a child thus treated, the sutures were removed on the sixth 
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day^ and the catheter two days afterwards. There was then some amount 
of suppuration about the wound, but no urine had ever escaped from it/ 
The operation in question appears to be favorably regarded by several 
German surgeons at the present day. Professor Josef Podrazki, of 
Vienna, the writer of the article on '^ diseases of the Bladder/' in von 
Pitha und Billroth's **Handbuch der Chirurgie/* thinks that there are 
many advantages connected with the high operation. The ease with 
whicn it can be accomplished, the small numoer of assistants required, 
the slight risk of haemorrhage and the facilities which it offers for the 
removal of large stones, even if encysted, supply, in his opinion, suffi- 
ciently cogent reasons for a more frequent adoption of this operation in 
preference to others. The operation might also be perf ormea with anti- 
septic precautions. 

When, however, there is a great accumulation of fat in the supra- 
pubic region, the external incisions must be both long and deep; under 
such circumstances, the bladder, lying at a distance from the surface, 
cannot be satisfactorily explored, and the extraction of a large calculus 
would be almost, if not quite, impossible. 

In a case operated upon by Pye, fatal haemorrhage ensued. '^ In the 
old method of performing tnis operation," says Garpue, ^ ' haemorrhage 
must be common, as I have been sent for to examine three persons who 
died shortly after the operation, and in whom, on inspection, I found 
the cause oi death to be haemorrhage from the puncture of a branch of 
the circumflexus ilii, which anastomosed with the epigastric. '' 

The high operation should, it would appear, be reserved for those 
cases, extremely few in number, in which the pelvis is so deformed that 
the proper incisions cannot well be made in the perineal space. It might 
also be the best means at our disposal in cases where the calculus is very 
large,' or where the perineum is so diseased as to forbid any incisions 
being made through it. After exposing the bladder, it may be found 
impossible to remove the stone without a further operation. '^I once 
saw,'* observes Mr. Bransby Cooper, "the high operation performed by 
Sir Everard Home, and a most difficult operation it was : after he had 
cut down through the parietes of the abdomen, he was obliged to make 
an opening in the perineum, and pass an instrument into the bladder 
from below to enable him to open the bladder above the pubes. After 
much difficulty, a calculus was removed, but the patient died, in conse- 
quence of this complicated operation, a few hours after its completion. 
A friend of mine," Mr. Cooper adds, " some years since was present at 
the performance of the high operation of lithotomy, by M. GiviaJe. In 
making the first incision through the parietes of the abdomen, he wounded 
the peritoneum which led to the protrusion of the smdl intestines. He 
returned these into the abdomen and continued the operation, and ulti- 
mately succeeded in extracting a stone. The patient was put to bed, 
and M. Giviale, on subsequent consideration, dreadine the liability of 
extravasation of urine into the peritoneum, determined on laying open 
the bladder from the perineum. He effected this, and so completely suc- 

> Von Pitha u. Billroth, Chirurgie, Bd. iii., 3. Abth., 8. Liefg., a. 111. 

* Dr. Uytterhoeven, of Brussels, removed, by this operation, from the bladder 
of a man aged 89, an enormous calculus, weighmg 40^ ounces and measuring 16^ 
inches in one direction and 12^ in the other. The patient survived the operation 
eight days. See Erichsen, Science and Art of Surgery, vol. ii., p. 8(K$, and Rob- 
erts on Urinary Diseases, p. 281. A cast of the stone is in Mr. £richsen*8 posses- 
sion* 
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ceeded in preventing the result he feared^ that the patient ultimatelj re- 
covered." Dr. Humphry, surgeon to AddenbrooKe's Hospital, Cam- 
bridge, has published a successful case of the high operation, and given 
the results from the practice of various surgeons, which show the mor- 
tality to be 1 in 3.35. This result closelv coincides with that obtained 
by Dr. 0. W. Dulles,* of Philadelphia, who has collected 465 cases of 
this operation, with 330 recoveries and 135 deaths. The table (given at 
p. 338), shows that for calculi above two ounces in weight the results of 
the suprapubic operation are more favorable than those of the lateral 
method. It must also be remembered, on instituting any comparison 
between the two methods, that the former has been often adopted under 
circumstances which would make any operation especially hazardous. 

Tlie Recto- Vesical Operation^ claimed by Sanson as his own, has been 
recommended on the ground of being free from the danger of haemor- 
rhage, and of affording a ready passage to the instruments necessary to 
seize and extract the stone. Sanson divided the sphincter ani and the 
lower part of the rectum by a vertical incision corresponding to the 
raphe of the perineum. Continuing the dissection, he exposed the bulb 
and membranous portion of the urethra, the prostate, and lower wall of 
the bladder. The prostate is then to be divided upon a staff introduced 
into the bladder throue^h the urethra, or the knife may be passed behind 
the prostate, through the wall of the bladder, into the groove of the staff, 
and the base of the bladder divided. 

This operation may also be performed by introducing a sharp-pointed 
straight bistoury, for about an inch into the rectum, with the olade flat 
upon the palmar surface of the left index finder, a staff with a central 

Sroovo having been previously passed into the bladder. With the right 
and the operator uien turns the edge of the knife upwards, and cuts 
into the groove of the staff just in front of the prostate. He then with- 
draws the knife, cutting, as he does so, through the rectum and soft 
parts in the median line of the perineum for about an inch. Guided by 
the left forefinger, the bistoury, with its edge downwards, is again placed 
in the groove of the staff and pushed onwards in the median line, divid- 
ing freely the prostate and neck of the bladder. The finger is then 
passed into the bladder, the staff removed and the calculus extracted by 
means of the forceps. This method was much practised by the late Mr. 
Lloyd, of St. Bartholomew's, but it is now very rarely adopted. 

The objections to this operation ai*e great. Wlien the cavities of the 
rectum ana bladder have been thrown into one, it is by no means certain 
that the communication will close. Mr. Coulson witnessed several cases 
in which a recto- vesical fistula remained for years, the result of an incised 
wound. The division of the prostate exposes the vasa def erentia to dan- 
ger, and the wound of the neck of the bladder may be complicated with 
a wound of the vesiculae seminales, producing atrophv of the testicles. 
The recovery from such an operation must necessarily be tedious, and 
the whole preceding is Qven more objectionable than the operation above 
the pubes. 

But it has already been discarded; and cannot be recommended even 

1 Gross, loc. cit, p. 296. 

* In a case in which the late Mr. Southam, of Manchester, performed this op- 
eration for the removal of a large calculus, the communication between the blad- 
der and rectum appeard to be closed 4( months after the operation. It soon, 
however, re-opened and could never afterwards be completely closed. See Med.- 
Chir. Trans., vol. xlii., p. 427, and Roberts on Urinary Diseases, p. 459. 
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in those cases where the calcuhis is impacted in the walls of the bladder. 
Although the danger of hsBmorrhage is stated to bo inconsiderable, arte- 
ries of some size may be wounded by so deep an incision. In 185 cases 
of this operation the mortality was 38, or 1 m 4.86. 

The Lateral Operation. — The lateral operation has superseded every 
other method of extracting calculi from the bladder. Mr. Coulson per- 
formed it on patients of ail ages, from eighteen months to above eighty 
years. Mr. Cline operated upon a man of eighty-two. Sir Astley Cooper 
upon one of eiffhty-six. Dr. Physick removed, at one operation, from 
Chief Justice frfarshall, of the United States, a man of very advanced age, 
upwards of a thousand small calculi, varying from the volume of a par- 
tridge-shot to that of a bean. Mr. Attenburrow operated successfully 
upon a man of eighty-five. Mr. Keate performed the lateral operation 
upon an infant of twelve months; Mr. South upon one of twenty months. 
Giviale refers to a child that was cut at ten weeks. 

In very young subjects the bladder is rather an abdominal than a pel- 
vic viscus; but the perineum is devoid of fat, the parts are very thin, and 
the bladder can be readily reached by the finger. Cases of lithotomy 
usually do well in young children, and collapse, so common in middle 
age, does not occur. 

The only instruments usually required in the operation of lithotomy, 
are a staff, a scalpel, the button-pointed bistoury, a scoop and forceps. 
The gorget which was foimerly employed is now nearly abandoned, and 
the bistourie cach6e is used m France, but seldom in this coifntry. 

Before proceeding to perform lithotomy we should be careful to pre- 
pare the patient for the operation; in fact, the most successful lithoto- 
mists are those who are most attentive to this point. If the patient's 
health bo much impaired, and the bowels are relaxecl, a condition which 
is not unf requent in children, or if the urine be alkaline, we must, before 
the operation, lessen by an anodyne the irritability of the bladder and 
bowels, and improve the patient's health, as far as possible, by medicine 
and attention to diet. A dose of castor oil should be administered on the 
morninff of the previous day, and a few hours before the operation an 
enema should be ^iven, so as to make sure that the bowels are thoroughly 
emptied. If the injection has not come away when the surgeon arrives 
to perform the operation, he should urge the patient, if an adult, to go 
to stool; if achild^ it will generally l^appen that the injection, if it has 
not passed off, will do so when the staff is introduced, it is highly neces- 
sary that before the operation is undertaken, the rectum should be free 
from all fecal matter, for if distended, the space between it and the ure- 
thra becomes much narrowed and there would be great risk of wounding 
the intestine as well as increased difficulty in extracting the stone. On 
no account should the surgeon undertake the operation till the injection 
has come away. 

The perineum having been shaved, and everything being in readiness, 
the patient should be placed evenly on his back, and supported by pil- 
lows upon a table of convenient height, about two feet and a half from 
the ground. Chloroform should now be administered. A full-sized 
staff, with a deep groove, is then to be passed into the bladder, and search 
made for the stone, which must be distinctly felt with the staff. The 
patient is to be drawn to the edge of the table, with the buttocks pro- 
jecting slightly over the edge; the foot and hand on each side are next to 
be secured together by means of bandages, or the leather anklets and 
wristbands devised by Mr. Prichard, of Bristol. 
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The atafl slionld poseess a cnrre of safficient length to enable the 
point to enter fairly into the bladder; and the groove Bnoald be deep, sit- 
aated either in the middle or a little to the left side, and cease about a 
quarter of an inch from the extremity of the instmment. The staff is 




given to the care of an aaeiatant, with the directions that the handle, 
which should be broad and rough so as to be easily and firmly grasped, 
be held quite perpendicular, and immoTsble from tne first. An assistant 



Fia. 13. — Bladder showing the calcnlna etnicfc with the staff. 

on each side takes charge of the lower limb, drawing the thigh well 
aside, so aa to expose the perinenm to the fullest extent. 

Bitting upon a low chair, the operator commences the first incision, 
three or four lines to the left of the raphS, and about two fingers' besdth 
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above the Einns, and terminates it midway bctveen this openiiiz and the 
taber isohii. The knife is held somewhat like a pen, between the thnmb 
and two next fingers of the right hand, and with one or two strokes the 
surgeon diTides the skin, fat, and cellular layer comprised between the 
left erector penis and accelerator nrinffl, together with the fibres of the 



Fia. 14.— HiuckB of the perineum. (From ^mson'B "Aa&tomy.") 

transTereas perinei muscle. With the forefinger of the left hand the 
scalpel is followed till the staff is felt, and then, pressing the rectmn 
inwards and backwards, the membranous portion of the urethra is opened 
so that the nail of the left forefinger can be introdaced into the groove of 
the instrumeat. 



When the surgeon has cut into the groove, there is no occasion to alter 
the position of the staff, and the forefinger of the left hand is quite at hia 
disposal for protecting the rectum and guiding the knife. The operation 
can be more rapidly and safely performed in this way than by taking the 
staff into the surgeon's hand. If the groove be directly in front of the 
instrument, the latter must be slightly turned towards the left side. 

Having made these incisions with the common scalpel, the surgeon 
then takes a long straight knife with n knob at its point, and holds it in 
20 
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the eame manner as the scalpel; be then gnidee it, the cutting edce 
being directed downwards, with bis left forefinger, into and along the 
groove of the staff until it reaches the bladder, dividing in its course some 
of the anterior fibres of the levator ani, and the lateral and lower part of 




Fia 16 —Position of the patient. 



the prostate, the capsule of which must be left entire. He then with- 
draws the knife nearly in the direction in which he introduced it, and 
inserts his left forefinger into the bladder. The operator being satisfied 
that the opening into the bladder is sufficiently large, directs the staff to 



Fia. IT.— Section of the prostate with button-pointed bistoor}'. 

be withdrawn, and introdnces a pur of broad-bladed forceps along the 
left forefinger. The stone is then seized and extracted. In doing Uiis 
the operator will ofton find it convenient to use both hands to the for- 



LITHOTOMY. 807 

ccpfiy ue, taking a handle of the instmment in each hand. It is scarcely 
possible to say too much as to the caution necessary in the extraction of 
a large stone. We are to withdraw it gradually from the bladder, en- 
deavoring to dilate the parts through which it is to pass, instead of tear- 
ing them; and it is astonishing to what an extent this gradual dilatation 
may be accomplished in the hands of a prudent surgeon. The manipu- 
lations will be much facilitated by a free incision. After the stone nas 
been remoyed, the bladder should be searched to see whether it contains 
any other concretion. 

In making the last incision some operators cut onwards, along the 
^ooye of the staff, with the same knife which served to make the first 
incision. It is, however, not always easy to keep the point of the knife 
perfectly in contact with the groove of the curved staff. The use of the 
probe-pointed bistoury obviates the possibility of a perforation of the 
bladder should the knife leave the groove in the staff. 

Certain additional precautions are necessary in performing the opera- 
tion on young subjects. Before puberty the bladder lies somewhat nigh 
in the pelvis, and it is therefore especially necessary, in making the deep 
incision, to depress the handle of the knife so as to keep the point directed 
upwards and in close contact with the staff. If the knife be pushed for- 
wards in too horizontal a direction, it will probably leave the staff and 
pass into the cellular tissue between the bladder and rectum. The loose 
and yielding nature of the parts renders this accident especially likely to 
happen unless the knife be held as directed. 

The incision into the urethra should be free enough to admit the fin- 
der without difficulty, for if not, there will be great danger of tearing 
through the urethra and separating it from the bladder, in the attempt 
to reach the latter or^an. The position of the bladder should be borne in 
mind in passing the finger and m introducing the forceps. Unless great 
care be taken, there is much risk of pushing the prostate gland, which 
is very small in young subjects, inwards and upwards.' The tissue of 
the membranous portion oi the urethra is also very delicate, and the tube 
itself very narrow and easily lacerable. The finger therefore of the oper- 
ator should be kept close to the knife as the blaader is entered. 

Various modincations have been made in the shape and form of the 
staff used for the guidance of the knife in lithotomy. The late Mr. 
Aston Key strongly advocated a straight staff, and this form of instru- 
ment is still adopted by the surgeons at Guy's Hospital, and certain ad- 
vantages are claimed for it. It is, however, admitted by Mr. Poland 
that the straight staff is more apt to be tilted out of the bladder than 
the curved one, that it is not so easy of introduction, and that, when it 
is used, the membranous portion of the urethra is placed at a consider- 
able depth from the perineum. It is necessary to mtJ^e a free external 
opening, and before entering the membranous portion of the urethra, 
with the knife, to protect the bulb with the forefinger passed deeply 
through the loose cellular tissue in the triangular space between the 
muscles. Keeping the point of the knife in the groove of the staff, the 
operator takes the iiandle of the latter instrument in his left hand, and 
lowers it until the staff makes an angle with the horizon of about 30 
degrees, keeping his right hand fixed. With a simultaneous movement 

* For a description of the difficulties of catting into the bladder in ohOdren, 
and cautions against the too free use of the finger^8ee Sir W. Ferguson's Lectores, 
Lancet, 1904, voL iL, p. 1; also a lecturo by In*. Humphry, Lancet, 1864, vol. i, 
p. 460. 
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of both hands, the grooye of tho stafF and the edge of the knife are to be 
turned obliquely towards the j)atient's left side. The knife is now passed 
alonff the grooye and the incision made through the prostate, and if de- 
sirable the wound can be enlarged as the knife is withdrawn. The con- 
sentaneous action of the hands in making the deep incision, and dimin- 
ished risk of tbe knife slipping out of the wound are the main adyantages 
claimed for the straight staff, out as stated aboye, it is much more dim- 
cult to find in the perineum. 

Another form of staff is the rectangular one, which was introduced 
some years ago by Dr. A. Buchanan, of Glasgow. The employment of 
this staff, howeyer, is not the only distinctiyo feature of Dr. Buchanan's 
operation, which is to all intents and purposes a central one. The termi- 
nal portion of the staff in question, three inches in length, is directed 
at a ri^ht angle to the shaft, and has a deep grooye on its left side. The 
angle is intended to project prominently at the most posterior part of 
the perineum, while the short arm lies horizontally under the .leyel of 
the Dulb of the urethra, an assistant pressing the instrument firmly 
downwards to maintain it steadily in that position. The forefinger of 
the left hand is introduced into tne rectum, and the operation is then 
performed by a sinde stroke of a double-ed^ed lithotomy knife, which 
as it penetrates in tne mesial line towards the bladder, passes through 
the middle of the upper half of the sphincter ani, the membranous p^ 
of the urethra and the apex of the prostate, and as it is withdrawn di- 
yides the body of the gland, the leyator ani, and the skin of the peri- 
neum; the direction of the knife as it comes out being first horizontally 
outwards and then downwards in a curyed direction, aescribin^ a curyed 
line equal to about one-fourth of a cii*cle round the upper and left side 
of the rectum. The external wound is about an inch and a quai*ter in 
length. It is claimed for this operation that only the left lateral lobe of 
the prostate is diyided, and that the bulb and rectum are safe. Dr. Bu- 
chanan also asserts that it is easier of execution than the lateral opera- 
tion, and that there is less risk of hsamorrhage and urinary infiltration. 
The operation, howeyer, has but few adyocat^ at the present time. 

Haying thus described the lateral operation, it will be conyenient to 
follow the method adopted in the chapter on lithotrity, and consider 
the obstacles to the performance of the operation, and the accidents at- 
tending it. 

Litnotomy consists of four parts or steps, yiz., the introducction of a 
^rooyed staff to ^ide the knife; the external incision, the internal in- 
cisions, and, finsuly, the extraction of the stone. Anything which im- 
pedes the performance of these successiye steps becomes an obstacle, from 
which arise most of the accidents of lithotomy. 

Obstacles to the introduction of the staff and first incision are few, 
and do not require any extended notice. An unusual depth of the peri- 
neum may cause some impediment during the second step of the opera- 
tion, or tne internal incisions may be somewhat impeded by the circum- 
stance that, in children, the bladder is apt to recede before the point of 
the knife. Some difiSculty may exist in makins; the point of the knife, 
unless a button-headed bistoury be used, to glide regularly and easily 
along the grooye of the staff into the bladder. In more than one case 
the knife has slipped out of the grooye. Accidents of this kind, how- 
eyer, seldom occur at the present day. We usually get into the bladder 
with ease, the great difficulty in many cases is to extract the stone. 
Numerous obstacles may oppose this step of the operation; they are 
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chiefly connected with certain conditions of the parte, or with the nature, 
poeition, and eize of the calonlnB. 

The foreign body is extracted with a particohir kind of forceps, which 
is passed through the incisions into the bladder, expanded, closed over the 
stone, and then withdrawn in the direction of the external wound. 
Durinff each of these steps the operator may encoanter unexpected 
obstacles. 

Enlargement of the prostate presents a greater or less obstacle to the 
easy performance of lithotomy. If indurated at the same time, it will 
impede the action of the cutting instrument; but it constitutes a more 
considerable obstacle to the seizure of the stone. It places the calcnlus 
beyond the reach of the finger, and increases the distance of the vesical 
cavity from the external surface of the wound; besides this, the enlarged 
gland, rising above the floor of the bladder, leaves a cavity behind it in 
which the calculus lodges, and may easily escape the forceps. In such a 
case, extraction will be facilitated oy using forceps which nave a consid- 
erable carve, and also bv introducing the finger into the rectum, bo as to 
tilt up the tABe of the bladder. 



Fia. IS.^Bladder with an encysted calculus. 

Several morbid conditions of the bladder may impede the surgeon in 
Ids attempts to seize the stone. Most of these have been already noticed 
in the chapter on lithotrity. 

Calculi, when encysted, adherent to the walls of the bladder, em- 
braced in an abnormal contraction, or placed in an unfavorable position, 
will prove a source of embarrassment to the lithotomist as well as the 
lithotritist. Every surgeon, who has operated frequently for stone, must 
have met with cases illustrating ttiese facts. A case of this kind occurred 
to Mr. Gonlson at St. Mary's Hospital. The patient, a boy a^ed 11, bad 
suffered since birth from incontinence of urine, a symptom which became 
more distressing during the six months preceding his admission. The 
child manifested no signs of pain; bat there was a small quantity of 
blood and mucus mingled with the urine; frequency of mictttrition; and 
occasionally the water suddenly stopped. 

The parents stated that some time previously he had been tormented 
■with pain, and was continually pulling the prepuce; but this symptom 
passed away, and for a few weeks before admission he had apparently not 
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softered ftt ell. On bein^ sounded, a stono waa detected, eTidentiy not 
resting on tbe base of the bladder, bnt lodged in the Boperior fiuLdos, 
oloaely adjacent to the anterior wall, for it was oal; when the handle of 
the Bound was depressed, aad its point brought forward, that the stone 
could be Btruok. 



FlO. 19.— Calculus behind proetat«L 

The bladder was penetrated by u beaked knife, but on introducing 
the finger the stone could not immediately be felt, being situated quite 
anteriorly, and, in all probability, adherent to the front wall of the blad- 
der; some difficulty would have been experienced in extracting the 
calculus if the peWis of the child had not been raised before the intro- 
duction of the forceps. By adopting this measure the stone was readily 
seized, and the operation completed within a minute. There was 



FiQ. 20.— Bladder with calculus behind the pubes. 

scarcely any blood lost The subsequent progress of the patient was 
gotid; he was able, in a fortnight, to Toid his urine by the natural passage, 
and soon got well. 

These cases of adherent or encysted stone are sometimes aooompanicd 
by a peculiar circumstance, which is worthy of attention. 

From the calcnlns being fixed in a particular spot, and probably from 
its being thus prevented from irritating the neck of the bladder, the 
rational symptoms of the disease are sometimes greatly modified, or may 
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even disappear altogether. The manner in which calculi may thus 
become aoherent to the walls of the bladder, is well illustrated by a case 
reported in the ''Transactions of the Pathological Society/" by Mr. 
Shaw. ''Midway between the orifices of the ureters, there was an oval 
spot^ of the size of a sixpence, where the mucous and muscular coats 
were absent, and a quarter of an inch above the orifice of the left ureter 
there was a rough patch on the surface, somewhat smaller. A calculus 
had been adherent to each of these points. On one side of the larger 
calculus a circular spot, about half an inch in diameter, was coyered with 
a thick flocculent layer of fibrous tissue, and on closely inspecting the 
mode of union between the fibrous tissue and calculus, it was seen to be 
effected by the fibres dipping into and being incorporated with the calca- 
reous substance. It was so firm that it resisted separation by tearing 
with the forceps. '* 

The same volume contains an interesting case of encysted stone, 
which would have been equally inaccessible to lithotomy as to lithotrity. 
A small calculus had been crushed and removed, but the symptoms of 
stone soon returned with severity. The man was most carefully exam- 
ined under chloroform, yet no stone or fr^ment could be detected. He 
died, worn out with pain and debility. The mucous membrane of the 
blader was highly congested; the organ itself thickened and contracted; 
while a moderate-sized calculus was detained in the superior fundus by 
an apj)arent]y permanent hour-glass contraction of the muscular fibres. 

If it were possible to detect, during life, the impaction of a stone from 
hour-glass contraction, as above noticed, recourse to the high operation 
might be, perhaps, justifiable; it is the only operation which affords the 
least chance of relief. ^ 

When the stone is partially encysted, attempts have been made to 
liberate it from the cyst. Callot succeeded in one case by changing the 
position of his patient, and surgeons are sometimes fortunate enough to 
grasp and dislodge it with the forceps. In one case, Sir B. Brodie suc- 
ceeded in dilating the neck of the sac with a probe-pointed bistoury, 
after which he separated the calculus from the sac with his finger, and 
extracted it When the cyst is within reach, we may attempt to dilate 
the neck, and dislodge the stone with the finger or scoop; out if that 
cannot be done, the operation should be abandoned. Division of the 
neck of the sac with a cutting instrument should not be attempted. 

A source of difficulty in the seizure of the stone and its extraction not 
unfrequently arises from the forcible contractions of the bladder upon it, 
which the introduction of the forceps, and attempts to find the stone, 
tend to provoke. This impediment sometimes considerably prolongs the 
operation, and even occasionally prevents its completion; the danger be- 
ing increased in proportion to the length of time occupied in the attempts. 
In these cases, by waiting a little, the contractions of the bladder will 
often cease, and permit the removal of the stone with facility: whereas on 
the other hand, the repeated introduction of instruments, and the fruit- 
less attempts to seize the stone, when the surgeon is anxious to perform 
the operation quickly, without due regard to the difficulties he may en- 
counter, will, in many cases, excite still more the contractility of the 
bladder, and thus prevent the desired object. Mr. Grosse mentions, in 
his work, a case whero three-quarters of an hour was uselessly employed 
in attempts with the forceps to find a stone, of the size of a pigeon s egg, 

»Vol. vi., p. 250. 



812 THE BLADDBB AND PB08TATB GLAND. 

which came ont spontaneously some time after they had been discou- 
tinned. 

If the stone breaks under the forceps, as will probably happen when 
there is a fusible calculus, wo must endeavor to remove as much of the 
calculous matter as is practicable with the scoop at the time of the oper- 
ation, and then well wash out the bladder. We must not, however, be 
content with washing out the bladder at the time of the operation, but 
should repeat this proceeding before the wound in the perineum doses. 
In a patient of Mr. Goulson's, 56 years of age, in whom the stone was 
like a mass of mortar, more than an hour was occupied in removing with 
the scoop the calculous matter; but a ^eat deal was still left behind. It 
was thought unadvisable to protract tne operation, and the patient was 
removed to bed. At the end of a fortnight a large catheter was intro- 
duced through the urethra, and the bladder well washed out, a great deal 
of calculous matter escaping through the wound in the perineum. This 
was repeated every other day for three weeks; in fact, until no more 
debris escaped. The patient entirely recovered. Dr. Snow administered 
the chloroform at the operation, and at each washing out of the bladder. 

The size of the calculus exercises a most important influence on the 
results of lithotomy. Difficult as may be the extraction of an impacted 
calculus, still more so is that of one so large as to require for its passage 
incisions longer than those usually made. A stone of from four to eight 
ounces in weight cannot be safely removed without the greatest coolness 
and skill. If the size of the stone be such that no dilatation of the 
wound as first made will admit of its extraction, it may be crushed; or 
the right lobe of the prostate may be divided, or a combination of both 
these proceedings may be adopted. If thi blades be sufficiently strong, 
a well-made forceps will break most urinary concretioneT; but a variety of 
crushing forceps of different lengths, some straight, others curved, with 
blades flat, and broad, or narrow, spoon-shaped, rough, or cutting, should 
always be at hand. Mr. H. Earle paid particular attention to the subject 
of extracting large calculi, and has communicated to the profession some 
interesting matter in the eleventh volume of the ^'Transactions of the 
Boyal Medical and Chirurgical Society." 

Oheselden withdrew a calculus of twelve ounces, and succeeded in 
curing his patient; Mr. Hamer, of Norwich, removed by lateral section a 
stone of the weight of fifteen ounces, its diameter being four inches and 
three quarters in one direction, and three and a half in the other. 

In 1818, Mr. Charles Mayo, of Winchester, operated upon a man aged 
28, and extracted a stone oi fourteen ounces and two drachms avoimu- 
pois. It measured eight inches and a half in its smaller circumference, by 
rather more than ten in the largest, and broke into several large pieces in 
the attempt to extract it. 

Ambrose Par6 relates the case of a confectioner, who was cut in 1670 
by John CoUot, where the stone weighed nine ounces, and was three 
inches and a half in diameter. In an instance described by Folet, a cal- 
culus weighing ten ounces, and measuring nearly four inches in diameter, 
was extracted, and the patient had recovered from the immediate effects 
of his wound, when an abscess formed in the kidney from the pres- 
ence of a concretion, and teiminated fatally on the tenth day after the 
operation. 

The influence which the size of the calculus has upon the mortality 
after the operation of lithotomy, is a point which has of late years attracted 
considerable attention. The cases related above are exceptional. It is 
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well known that the extraction of a very large stone is generally fatal to 
the patient; but we have scarcely any data from which we can deduce the 
relative influence exerted by stones ox different sizes. The late Mr. Crosse 
was the first writer who viewed this subject as one of interest and import- 
ance^ and who had materials at his disposal from which other than either 
purely individual^ or extremely general inferences could be drawn. From 
the valuable Norwich data, Mr. Orosse * has presented us with the follow- 
ing table of 704 calculi, arranged according to the weight, with the result 
of the operations performed for their removal. 





Number of 






Batio of 


Weight 


cases 


Cured 


Died 


mortality 


1 oz. and under 


529 


482 


47 


1 in 11.25 


1 ** to2oz. 


119 


101 


18 


1 *' 6.61 


2 ti «« 3 a 


85 


19 


16 


1 " 2.18 


3 ** •* 4 ** 


11 


4 


7 


1 ** 1.57 


4 *« << 5 «» 


5 


2 


8 


1 " 1.66 


5 " "6 ** 


2 


2 





to 2 


a t< '< 7 *< 


2 





2 


2 *' 2 



The information which this table conveys is extremely important. 
With a stone one ounce in weight and under, it is obvious that the 
chances of a favorable issue are nearly twice as great as with a stone 
between one and two ounces in weight, and nearly six times as great 
as when the stone weighs between two and three ounces. The mor- 
tality with stones of every weight over an ounce is nearly 1 in 3|; 
and with those over two ounces it is something more than 1 in 2. 
Of the 55 instances in which the stone weighed two ounces and 
upwai'ds, 27 recovered, and 28 died. The chance which a patient 
has of recovery after lithotomy can therefore be calculated before- 
hand, and independently of every other consideration, from the ascer- 
tained dimensions or weight of the stone. Doubtless, some considerable 
{portion of the greater comparative success that attends lithotomy in early 
ife is due to the generally smaller size of the stones that are then ex- 
tracted. 

A certain moderate size of stone, however, would seem rather to be 
advantageous than otherwise; the most favorable results are not associ- 
ated with the smallest stones, as is apparent from the particulars con- 
veyed by the following table taken from Mr. Crosse's work : — 



Weight 


Number of 
cases 


Cured 


Died 


Ratio of 
mortality 


1 dr. and under 

1 ** to2drs. 

2 «« «« 3 «* 

8 *♦ ** 4 ** 

4 «* »« 5 «. 

5 " ** 6 " 
7 <4 <« 3 it 


184 
111 
95 
68 
29 
88 
24 
80 


122 
101 
90 
60 
28 
85 
21 
25 


12 
10 
5 
8 
1 
8 
8 
5 


1 in 11.17 
1 •* 11.10 
1 " 19 
1 ** 8,50 
1 " 29 
1 " 12.66 
1 " 8 
1 •• 6 


Total . . . 


529 


482 


47 


1 in 11.23 



With stones under two drachms in weight the mortality is therefore 
greater than with those that are between two and three drachms, and 

' Op. cit, p. 162. 
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particnlarl;^ with those between four and five drachms: the chances of 
recovery with this last weight of stone are actually about two and a half 
times greater than with a stone that weighs less than a drachm. The 
difficulty of finding a stone of this latter size may have something to do 
with the result experienced. 

Measurements of calculi would be far more important elements in 
forming estimates of this kind than weight: it is the size of the stone that 
determmes the extent of outlet necessary to give it passage, and this 
extent of outlet it is that influences the mortality: large stones often 
weigh less than might be inferred fi*om their size; small ones, again, are 
often remarkably solid and heavy. 

From what has been said, it is evident that for the extraction of cal- 
culi beyond a certain size, the lateral operation must be modified; in other 
words, when the surgeon finds he cannot extract the stone through the 
ordinary incisions, without employing a dangerous degree of force, he 
must employ other expedients. The operation may be abandoned for that 
above the pubes or through the rectum; the stone may be broken in the 
bladder; or the opposite side of the prostate may be divided, so as to ob- 
tain more space for the extraction of the calculus. Mr. Coulson pre- 
fenced this latter method whenever it could be employed with any pros- 
pect of success, and had recourse to it with favorable results in two cases, 
where the calculi were large; but we must not forget that it does not en- 
able us to gain much be^rond half an inch for the required space. The 
plan which he adopted is the following: After the division of the left 
portion of the prostate, and the withdrawal of the staff, he introduced 
nis left forefinger as far as he could into the wound, carrying along it the 
button-headed bistoury, and dividing the right side of the gland in the 
same manner as the leit. 

Breaking np the csJculus with a forceps introduced through the 
wound is a very old operation. Even Franco, and after him Le Cat, at- 
tempted to facilitate ibe process by drilling the stone, and thus performed 
perineal lithotrity. There are, however, many strong objections to this 
method, but it may be adopted, if division of the right side of the pros- 
tate does not furnish sufficient room. Civiale's instrument, consisting 
of a fair of forceps furnished with a drill, enables the operator to fix the 
stone, and then perforate it and break it into fragments. 

Having thus noticed the principal obstacles to the performance of 
lithotomy, we are prepared to appreciate many of the accidents which 
attend or follow the operation. 

That these are numerous and severe may be gathered from the gen- 
eral fact that about one-fifth or one-sixth of all patients cut for stone 
die. The accidents may occur during the operation or after it. The 
former are few; indeed, the only one likely to occur is injury to the rec- 
tum, an accident of no great importance, and not always to be attributed 
to the surgeon. The chief accidents occur sooner or later after the oper- 
ation, and may be regarded as the causes of death. They are hsBmorrhage, 
infiltration of urine, suppuration or abscess, cystitis, peritonitis, puru- 
lent infection, and renal aisease. 

The shock of the operation was formerly an occasional cause of death, 
but since the introduction of chloroform, this accident has lost much of 
its ^avity, and seldom gives rise to a result immediately fatal. 

The parts concerned in the lateral operation are abundantly supplied 
with blood-vessels, and we might hence conclude thathsemorrage must be 
a frequent accident. Present experience, however, would lead to the in- 
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ference that dangerous hsmorrhage does not occur frequently, and Mr. 
Liston has stated that he had only one case of severe bleeding m 100 oper- 
ations. On the other hand, the accident would seem at one time to 
have been more frequent in France. Boyer considered haemorrhage as 
one of the most frequent accidents of lithotomy, and M. Begin calculated 
that 1 out of every 4 deaths, after the lateral operation, was occasioned 
by haemorrhage. 

This accident may occur during the operation or after it, and tho 
bleeding may be venous or arterial. Hsemorrhage during the operation 
may arise from division of the larger arteries of the perineum and bulb, 
or of the trunk of the internal pudic itself. When the external incision 
is carried too far downwards and outwards towards the ramus of tho 
ischium, the trunk of the pudic artery may, it is said, be divided; but 
this must be an extremely rare accident. The artery lies so close to the 
bone, and is so well protected by dense fascia, that it can scarcely be 
wounded, unless there be some considerable deviation from the normal 
course and distribution of the vessel. 

The researches of modem anatomists show that the arteries of tho 
perineum are subject to several important variations, and it seems prob- 
able that most cases of fatal primary haemorrhage may be traced to the 
cause now mentioned. The most important variation occurs when the 
artery of the bulb arises farther behind than usual, and crosses the front 
of the ischio-rectal fossa; in such a case, it would almost necessarily bo 
divided. A greater quantity of blood than usual may appear on division 
of some of the superficial vessels, but, in the normal state of things, these 
vessels do not bleed profusely, and can be easily secured. 

Venous haemorrhage may occur during or soon after the operation, 
from division of the bulb, or, in old persons more commonly, from divi-. 
sion of the venous plexus which surrounds the neck of the bladder. Sir 
B. Brodie lost a patient within a few hours from this cause, having been 
foiled in all his efforts to arrest the bleeding. 

Secondary haemorrhage may be, in some sort, a continuation of the 
bleeding which took place dunng the operation, the divided vessels con- 
tinuing to pour out blood in small quantities. More usuallv it; com* 
mences about the fifth or sixth day. The discharge of blood is often 
moderate, yet it continues obstinately, sometimes bringing the patient 
to the brink of the grave. This form of haemorrhage is due xo sep- 
aration of the plugs 01 coa^ilum from divided arteries, or of the doughs 
from contused vessels, or, in cases of sloughing, to implication of the 
vessels. 

In the treatment of this accident, general principles must be followed. 
If considerable haemorrhage arise during the operation from any large ves- 
sel, it should be tied, if possible^ but it is not easy to get at the artery of 
the bulb, and still less so at the internal pudic When ligature is imprac- 
ticable, the latter vessel should be compressed against the ascending ramus 
of the ischium. 

Secondary haemorrhage, as above mentioned, may be either venous or 
arterial. In the former case, the wound may be carefully plugged, yet 
this plan is sometimes inefficacious, and of ten produces great irritation, 
besides preventing the escape of urine. To obviate these difficulties, 
Mr. Hilton contrived an apparatus which consists of an ordinary tube 
^such as those employed after lithotomy by Liston and others^, to which 
is attached, by means of a rinffy fixed aoout an inch and a half from its 
extremity, a conical bag of soft muslin or linen. One end is passed up 
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through the wound into the bladder, and the other end is left projecting 
externally, the cayity of the bag being filled with eponge, so as to exert 
pressure on the surrounding; parts, in this way the wound may be roost 
effectually plugged, while the free escape of urine is provided for*. When 
it is thought safe, or becomes necessary to remove the pressure, the 
sponges may be taken out, one by one, without the least pain to the 
patient, as tney are prevented, by the intervening layer of muslin, from 
adhering to the sides of the wound. 

In a case for which it was devised, the expedient answered admirably. 
As had been expected, there occurred after the extraction a rather free 
oozinff of venous blood, which was, however, completely arrested by the 
plan described.' Another convenient contrivance for the same jpurpose 
IS an india-rubber ball connected with a tube. This is passed into the 
wound, and inflated, and in this way pressure is kept up on the bleeding 
surface. 

In cases of secondary arterial haemorrhage, the most certain remedy 
would be to take up the vessels, but this can seldom, if ever, be done. 
The surgeon must have recourse to plugging the wound, pressure on 
the trunk of the main vessel, cold, and the usual modes of arresting 
haemorrhage. The haemorrhage sometimes takes place into the bladder, 
which then becomes distended and prominent, while the patient exhibits 
all the symptoms which attend loss of blood. Under such circumstances, 
the bladder should be washed out with cold water, the wound carefully 
examined, and the haemorrhage arrested by ligature or plugging, the 
pelvis meanwhile being kept raised. 

The most frequent cause of death after lithotomy is infiltration of 
urine into the cellular tissue of the pelvis, and this accident is intimately 
connected with the methods adopted for division of the prostate. 

The direction which should be given to this incision, and its extent, 
are points of the greatest importance to the success of lithotomy. 

Gheselden is supposed to have divided, in his operation, as little of 
the prostate as possible. 

The first account we have of Gheselden V operation, is in his Appen- 
dix to«the fourth edition of the '^ Anatomy of the Human Body," which 
appeared in the year 1730. In this appendix, after describing the first 
stage of the operation, he goes on to say: ^^ I then feel for the staff, and 
cut upon it the length of the prostate gland, straight on to the bladder, 
holding do wn the gut all the while," etc. , etc In the Appendix to the fifUi 
edition of ** Anatomy," published ten years later, viz., 1740, the descrip- 
tion is the same, till we pass the words, ^^I then feel for the staff," 
when he proceeds: " holding down the gut all the while with one or two 
fingers of my left hand, I cut upon it in that part of the urethra which 
lies beyond the corpora cavernosa urethrse, and in the prostate gland, cut- 
ting from below upwards, to avoid wounding the gut, and then passing 
the gorget very carefully in the groove oi the staff into the bladder, ' 
bear the point of the gorget hard against the staff, observing all the while 
that they do not separate and let the gorget slip to the outside of the 
bladder,"^' etc. There is evidently a considerable difference between these 
two operations. In the first, the prostate is cut in its whole length, and 
the knife is passed along the groove of the staff from before backwards 



1 Medical Times, May 10th, 1855, p. 490. 

< Willis. On the Treatment of Stone in the Bladder by Medical and Mechani- 
cal Means, 1842. 
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into the bladder. In the second and later operation, the knife is nsed to 
open the membranous and the commencement of the prostatic portion of 
tne urethra^ the incision being made from behind forwards, ana the oper- 
ation is completed by means of the gorget. Much controyersy has, how- 
eyer, taken place as to the exact method which Gheselden finally adopted. 
Dr. Donglas/ who published, during the life-time of Cheselden, an 
account of the operation, described the internal incision as beginning on 
the internal or yesical side of the prostate. Dr. Willis, howeyer, charac- 
terizes this description as confused and inaccurate, and it is highly 
improbable that Gneselden eyer diyided the prostate gland in the man- 
ner described by Dr. Douglas. 

Mr. Martineau, one of the most successful lithotomists of modern 
times, diyided only a part of the prostate. Mr. Crosse,* who witnessed 
for many years Mr. Martineau's puolic practice, says, *' that he (Mr. Mar- 
tineau) seldom, if eyer, diyided the prostate through its entire depth, is 
the opinion I have formed from obseryation of many operations by him, 
and which is supported by the only dissection I had the opportunity of 
making; still, enough was cut to allow the blunt gorget to enter the 
bladder, and then the operator inyariably adopted a proceeding which 
forms no important part of the operation; the staff being withdrawn, he 
was accustomed to introduce his left forefinger (which was particularly 
long and large) upon the concayity of the gorget, into the bladder, forci- 
bly dilating the opening, and using the finger as a powerful but 
safe instrument for rendering the neck of the bladder ample to admit 
the forceps. The force and determination with which the finger waa 
thus used, dilating, if not lacerating, the remaining undiyided portion 
of the prostate gland and the neck of the bladder, I always regarded as a 
peculiar and intrinsic part of Mr. Martineau's method of operating. 
The opening into the bladder being thus effected, partly by cutting and 
partly by dilating, the forceps usually entered reaaily, and in the use of 
these, rapidly carrying them to different parts of the bladder if required, 
or more frequently seizing at once the stone (preyiously felt, and its 
situation ascertained by the finger), Mr. Martineau possessed a degree of 
freedom and dexterity unparalled within my obseryation, and surpassed 
most surely by yery few among those who haye become conspicuous in 
this branch of operative surgery." 

Mr. Martineau, howeyer, expressly stated his conyiction that it wa£r 
undesirable to use much force in extracting a large stone. In casea 
where any difficulty was experienced, his practice was to giye the handles 
of the forceps to an assistant, and use the knife to cut the part forming- 
the stricture, and, rather than lacerate, to repeat this enlargement of the 
internal wound two or three times. 

The dangers of completely dividing the prostate have doubtless been 
much over-exaggerated. It was supposed that if the knife were carried 
beyond the boundaries of this gland, the urine would escape into the loose 
cellular tissue of the pelvis, and produce inflammation, suppuration, and 
sloughing of the cellular tissue. Pelvic cellulitis is, however, far more 
likely to oe induced by bruising or laceration of the neck of the bladder 
and adjoining parts, in the attempt to extract a large stone through an 
incision too small for the purpose. This complication is especially liable to 
occur in patients suffering from chronic disease of the bladder or kidneys, 

1 See Postscript to his History of the Lateral Operation for the Stone, p. 81. 
* On the Formation, Constituents, and Extraction of the Urinary Calculus. 
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and is a frequent cause of death in such cases. The question arises whether 
for the extraction of a large calculus, it is safer to make free incisions into 
the prostate and to carry the knife even beyond its limits, or to be satis- 
fied with a smaller incision and to run the risk of producing extensive 
laceration. The former alternative would appear to be the less mischiev- 
ous. In children the incision must of necessity be carried quite through 
the prostate, for, owing to the smallness of the gland, it would be impos- 
sible otherwise to reach the bladder. Notwithstanding the free incision, 
and the consequent escape of urine into the cellular tissue, children 
never suffer from cellulitis, which, when it occurs in the adult, is gen- 
erally attributed to these causes. As a matter of course, however, the 
incision through the prostate should always be as limited as is consistent 
with the ready extraction of the calculus. The 6ymi)toms of pelvic cel- 
lulitis ai*e heat and pain at the neck of the bladder, with pain behind the 
pubes; the face expresses anxiety; the pulse is small and weak; the 
tongue brown, fuiTed, and dry; the wound glazed, the discharge fetid. 
Prostration rapidly comes on, and the patient dies in a few days after the 
operation. The treatment is obvious, though too often of little avail; a 
free outlet should be made for the extravasated and infiltrated urine by 
enlargingi the external incision; the patient's strength should be sup- 
ported by beer, wine, brandy, beef-tea, and whatever ndtriment he can 
take. A gum-elastic catheter should be retained in the bladder, that the 
urine may pass off as soon as it enters this organ. Abstraction of blood 
is inadmissible, the patient's strength being too much reduced; but hot 
fomentations may be applied to the hypogastric region. 

Acute inflammation of the bladder sometimes occurs after lithotomy, 
but Boyer's statement that it gives rise to three-fourths of the deaths 
after that operation is quite contrary to our present experience. This 
may have been bo formerly; it is assuredly not the case now. Under 
ordinary circumstances we have little to apprehend from cystitis. This 
complication is not likely to occur unless the bladder has been pre- 
viously inflamed, or injured by the forceps during the extraction of a cal- 
culus in a difficult operation. Extension of the inflammation to the kid- 
neys or peritoneum constitutes the main danger. 

Peritonitis rarely occurs in adults, but it is occasionally set up by ex- 
tension of inflammation from the mucous membrane. Sometimes, also, 
the peritoneum becomes inflamed in cases of pelvic cellulitis — a com- 
plication which much increases the gravity of the case. The attack 
usually proves fatal on the third or fourth day. There is not always 
much room for treatment, the patient being considerably reduced by the 
operation. The application of leeches, and the administration of calomel 
and opium so as to affect the ^ums, are the usual remedies ; but opiates 
here are of great avail when given in full doses, and continued so as to 
produce a decided and prolonged effect 

Mr. Crosse, wb^se experience was large, says, 'Hhat as a separate 
malady, unaccompanied by urinary infiltration and diffuse reticular in- 
flammation, peritonitis is, according to my experience, not fi*equent ; it 
is known by the usual signs, and commences in the vicinity of the blad- 
der, where the pain is first felt spreading thence over the peritoneal sur- 
faces ; the most active antiphlo^stic treatment, by bleeding, low diet, 
fomentation, and counter-irritation, are required, and, if promptly and 
early practised, will arrest the disease. In children, who are rarely 
sufferers from diffuse reticular infiammation and urinary infiltration, 
peritonitis oocurs, and yields to active treatment, particularl/ leeching 
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freely tlie abdomen ; but in the a^ed, urinary infiltration and reticnlar 
inflammation and sappuration are frequent in comparison with unmixed 
peritonitis ; the surgeon seldom has to treat the latter, and when the 
combined diseased action is present, I must repeat that general bleeding 
and purging sink the powers without arresting the malady, and should 
be very guardedly undertaken by the surgeon. Children are especially 
liable to peritonitis after operations on the bladder. Even sounding for 
stone has been followed by fatal peritonitis in young subjects. 

Inflammation of the prostatic veins, followed by purulent infection of 
the blood and death, has been invariably described by French authors 
amongst the causes of a fatal termination in lithotomy. It is said to be 
much less frequent in this country. When it occurs, it is probably due 
to the bruising or laceration the parts have undergone in the attempts to 
extract a large calculus through an insufficient opening. 

In connection with pyaemia as a cause of death, it is important to no* 
tice a point which has been too much overlooked. Purulent infection 
may arise from other causes besides phlebitis. The presence of pus in 
any part of the genito-urinary system is sufficient to determine the affec- 
tion under the infiuence of operations performed on the urethra or blad- 
der. Mr. Coulson saw a case in which it arose from ulceration with se- 
cretion of pus in the urethra, and likewise from the pus contained in a 
cyst in the bladder. Abscess of the prostate has also been a determining 
cause of the infection after lithotomy. These facts prove that we must 
not be content with examining the venous system alone, but should direct 
our attention to all the sources whence the introduction of pus into the 
blood may take place. 

With regard to diseases of the kidney as a complication of stone in 
the bladder, and as a cause of death after lithotomy, to avoid repetition 
the reader is referred to the statements in the chapter on Lithotrity 
(p. 289). When renal disease is known or suspected to exist, lithotomy 
is never to be preferred to lithotrity, provided that the conditions of the 
case are such as to justify the surgeon in believing that the stone can be 
removed by the method invented oy Dr. Bigelow. If, for example, the 
urethra be of good calibre, the prostate not very rigid, and the state of 
the bladder such that the instruments can be used with facility, even in 
dealing with a very largo stone, the presence of renal disease is an addi- 
tional reason for preferring rapid lithotrity to lithotomy. If, however, 
these favorable conditions do not exist, and lithotomy is performed on a 
patient known to be suffering from renal disease, the prognosis is of the 
gravest character. Rigors, followed by vomiting, are tne first indications 
tiiat the mischief has become aggravated. The treatment consists in ap- 
plying hot fomentations to the loins; but death within forty-eight hours 
irom uraemia is the ordinary termination. 

The after-treatment in cases of lithotomy is simple, provided no ac- 
cident has occun*ed during the operation. The patient is placed on his 
back in bed, with the knees slightly raised, and is kept as quiet as possi- 
ble. The surface of the wound does not require any a|)plication; it will 
be sufficient to keep the parts dean and dry by removing the napkins, 
sponges, etc., whenever they are wetted by the urine. 

It is a matter of gi*eat importance that the urine should escape freely 
through the wound soon after the operation. To insure this object some 
surgeons are in the habit of passing a gum-elastic tube through tne wound 
into the bladder, and securing it by tapes round the waist; the tube is 
Jcept in for about twenty-four hours, if the patient be a child; from forty 
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to fifty hours if an adult. Mr. Lisfcon was a strong advocate for this 
practice^ which presents some adyantages, but it is not absolutely 
necessary, and the presence of the tube may excite irritation of the blad- 
der, which is always to be avoided: the use of the tube is therefore not to 
be recommended. 

Retention of urine sometimes occurs after this operation. When this 
is the case immediate relief should be afforded by passing a gum-elastio 
catheter, or the finger, through the wound as far as the neck of the blad- 
der. Warm fomentations and opiates will assist in relieving any pain or 
irritation to which the retention may have given rise. 

For the first three or four days the diet must be light, consisting of 
beef -tea, milk, arrowroot, etc., with plenty of any bland fluid to dnnk. 
About the foutth or fifth day the wound begins to contract, and then 
some urine begins to escape through the natural passages. In one case 
on which Mr. Coulson operated, a considerable propoition of the urine 
passed through the urethra on the morning after the operation. As the 
wound gradually contracts more urine is discharged by the urethra^ until 
at last the whole takes the natural course. 

From this time the external wound begins to close, and the cure is 
completed in from fifteen to forty days. As the case progresses favor- 
ably the diet must be gradually improved, and it is well to remember that 
children and aged persons will require support at an earlier period than 
others. 

The Transverse or Bilateral Operation may be viewed as a modifica- 
tion of the lateral operation. It was first described by Ghaussier, and 
performed, in 1824, oy Baron Dupuytren. 

The patient is placed in the same position as for the lateral operation, 
an assistant holding the staff in an exactly vertical direction. The sur* 
geon keeps the integuments tense with the fingers of his left hand, and, 
with a double-ed^ed knife, makes a semilunar incision in front of the 
anus. This incision commences on the right side, between the anus and 
right ischium, ascends toward the raph6, and terminates on the left side, 
on a level with the point whence it set out. The middle point of the 
semilunar incision should traverse the raph6, about ten lines in front of 
the anus. It involves the skin, the superficial perineal fascia, and the 
anterior fibres of the external 8|)hincter ani. The left forefinger is now 
passed into the wound, and guides the knife during a second incision, 
which lays bare the membranous portion of the urethra; the nail now 
guides the point of the knife into the groove of the staff at this part, 
and the membranous portion is opened transversely to the exten'; of two 
or three lines, in order to avoid any danger of wounding the rectum. 
The extremity of the double lithotome is next introduced into the groove 
of the staff through the small incision alluded to, with its convexity 
turned towards the rectum; and once fixed in the groove, it is pushed on 
into the bladder. The staff is now withdrawn, and the lithotome turned 
so as to present the concavity downwards; the blades are opened, and the 
instrument withdrawn in a perfectly horizontal direction. The parts 
divided in this second stage of the operation are, the membranous por- 
tion of the urethra along the median line, the prostate and the neck of 
the bladder on both sides in a nearly transverse direction, and to an ex- 
tent proportioned to the separation of the blades of the lithotome. 

Dupuytren attributed many advantages to this method of operating, 
yet it is not likely that it will ever replace the lateral operation. 

Tested by results, we find that Dupuytren lost 9 male patients out of 
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88 on \rhom he operated^ or 1 in 4.22; of 47 operations performed by 
Sanson^ Boux, and other French sur^ns^ 10 proved fatal. 

Profeasor Eve, of Nashville University, United States, sent Mr. 
Goulson an acconnt of 22 cases in which he performed the bilateral oper- 
ation; only 4 patients died, or 1 in 5.50. 

Allarton's Method. — The Marian method, or the ^'Apparatus Major" 
as it has sometimes been called, consisted in making a nearly vertical in- 
cision into the spongy or membranous portion of the urethra, on a grooved 
staff, in introducing certain instruments into the bladder through the in- 
cision, and then forcibly dilating the parts, until a sufficient opening was 
obtained for the extraction of the stone. In 1727, Dr. Doudas sug- 
gested that the urethra mi^ht be opened in the perineum, and dilat^ 
so as to extract any stone without cutting the bladder or lacerating the 
stinictures concerned in the operation. The subject was again taken up, 
in 1796, by Deschamps, who proposed a mixed method, resembling the 
lateral operation in the external incisions, and the Marian method in di- 
latation of the prostate and neck of the bladder; he suggested that the in- 
teguments, etc., should be divided obliquely until the Knife reached the 
membranous portion of the urethra; this was opened and the prostate 
slightly nicked, after which the parts were dilated in a very slow and 
gradual manner. It is curious to find the celebrated lithotomist ex- 
claiming, with prophetic spirit, ** Who knows but at some future time 
surgeons may not oe tempted to return to this method?" Mr. AUar- 
ton has the credit of yielding to the temptation and fulfilling the 
prophecy. 

His operation he thus describes: '^I introduce a grooved staff, of 
he usual size, and confide it to an assistant, with directions to keep it 
perpendicular and hooked up against the pubes; I then introduce the in- 
dex finger of my left hand into the rectum, placing its extremity in con- 
tact with the staff, as it occupies the prostate, and press it firmly against 
the staff so as to steady it; then, with a sharp-pomted, straight knife, 
with a tolerably long ana rou^h handle, I pierce the perineum in the mid- 
dle line, about half an inch above the anus, or at such a distance as may 
appear necessary to avoid dividing the fibres of the sphincter. I carry 
the knife steadily and firmly on till it strikes the groove of the staff, the 
deep sphincter lying between the knife and the airectinK finger, which 
latter enables me to judge of the distance as the kniie passes along. 
Having struck the groove of the staff, I move the point of the knife 
along the groove towards the bladder a few lines, ana then withdraw it, 
cutting upwards, so as to leave an external incision of from three-quar- 
ters of an inch to an inch and a half, according to the presumed size of 
the stone. The escape of urine indicates the entrance to the urethra. 
I then introduce a long, ball-pointed probe, or wire, through the ex- 
ternal opening into the groove of the staff, and slide it into tne bladder 
to sufficient aepth to insure its safe lodgment in that viscns, and with- 
draw the staff. I then well grease the index finger of the left hand, and 
pass it along the probe, with a semi-rotatorv motion, through the prostate 
into the bladder; and when the stone is iree it comes at once into con- 
tact with the finger, and, if of moderate size, passes readily into the 
wound on withdravring the finger, the patient having power to strain upon, 
and thereby facilitate the extraction of the stone; this last-mentioned 
power being one of the great advantages of this operation." The author 
then goes on to observe that, ^'the incision being strictly in the median 
line, no muscles are divided, and no gaping^pcn wound is left, as in the 
21 
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lateral section. Theinte^ty of the bladder beinff preaerred, and no 
chloroform given, the patient himself helps to expel the stone." 

This operation is suitable only for cases in which the stone is known 
to be small. Its advantages consist in the smaller risk of hsemorrha^ 
and the less danger of wounding the pelvic fascia. On the other hand, 
it affords very little room for manipulation with the forceps, and unless 
the stone is very small, the prostate and neck of the bladder must neces- 
sarily be subjected to a dangerous amount of dilatation and bruising. 
Statistics are decidedly unfavorable to this operation as compared wiu 
the lateral method. The cases, occurring in adults, for which it is suit- 
able, are those which can be far more safely treated by lithotrity, and 
with regard to children, the lateral operation is easier of execution and 
yields better results. 
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CHAPTER XXV. 

LITHOTOMY AKD LITHOTRITY IN THB PEMALB. 

The operations performed for the removal of calcnli from the female 
bladder require a separate notice, and a chapter will therefore be devoted 
to them. 

Women are not very subject to stone in the bladder; at least, not so 
much so as men. 

Several reasons may be assimed for this difference. Women are 
more regular in their habits, and not addicted to those excesses which, 
as has been shown, by increasing the i)roportion of nitrogenous elements 
in the bodv, promote the de}>osit of uric acid. For the same reason they 
are less subject to gout It is also evident that the shortness and dilat8k 
bility of the urethra, its peculiar form, the absence of a prostate, and 
several other anatomical circumstances facilitate the passage of small 
calculi through the female urethra and prevent the development of the 
complaint. Foreign bodies, however, introduced into the bladder, are a 
somewhat frequent cause of calculus in the female. 

Admitting, with all writers, the comparative rarity of calculus in the 
female, it is probable that it exists of tener than is generally supposed. 
The following are the principal statistical facts which are available in 
illustration of this point. Mr. South informs us that in 146 cases 
operated on at St. Thomas's Hospital from 1822 to 1845, 144 were males, 
and only 2 females.' 

This gives a proportion of 1 female to 72 males, which is greatly 
below the average. In the Norwich collection of 704 calculi, 669 were 
taken from males, and 35 from females, or from 1 female to 19 males.* 

This agrees closely with the proportion observed at the Hotel-Dieu, 
from 1808 to 1830; 284 calculous patients were operated on, of whom 17 
were females, giving a proportion of 1 to 16 males.* 

From the various tables collected by M. Giviale, it appears that the 
proportions in Italy, out of 1,104 operations, were as 1 female to 18 
males; and in France, out of 2,834 operations, as 1 to 22 males. These 
various statistics agree sufficiently to enable us to conclude that the pro- 
portion of females to males, at least amongst those who are submitted to 
operations, is about 1 to 20. 

The symptoms of stone in the female resemble those in the male, but 
owing to the close connection and sympathy between the bladder and 
uterus, they are often referred to the latter organ, and the patient is apt 
to complain of *^ bearing-down " pains. Incontinence of urine is also 
another prominent symptom. Large and rou^h stones are likely to cause 
acute cystitis or even ulceration of the bladder, and in some cases a 
vesico-vaginal fistula has been the result. Out of 204 cases collected by 
Bouqu^,* of this latter affection, 6 were said to have been caused by a 

> Chelius's Sur^ry, vol. ii., p. 635 (table). 

* Crosse, Treatise on Urinary Calculi, etc. London, 1885. 

' Civiale, Traite d* Affection Calculeuse. Paris, 1888, p. 694, 

* Du traitement des Hbtules urog^itales. Paris, 1875, p. 84. 
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calcnlus in the bladder. Spontaneous expulsion through the urethra not 
unfrequently takes place, and calculi oi large size, several ounces in 
weight and more than an inch in diameter, have been thus passed. 
Scone in the bladder of a parturient woman may become a serious obsta- 
cle to the passage of a child's head, and numerous cases of this kind have 
been placed on record. 

The diagnosis of calculus in the female is for the most part unat- 
tended with difficulties. The examination is made by means of a sound 
passed into the bladder, and a finger in the vagina. Cystocele sometimes 
co-exists with calculus, of which it may be either the effect or the cause, 
most commonly the latter, and particularly when this complication 
exists the calculus will be readily felt through the vagina. In any 
doubtful case, the finger should be passed through the urethra into the 
bladder, which can thus be thoroughly explored. The examination is 
conducted in this manner. The patient is put under chloroform and 
placed in the lithotomy position; a director is passed into the urethra, 
and over it the forefinger, well oiled, is introduced with a slight rotatory 
movement. Weiss' urethral dilator or Simon's specula may, if necessary, 
be used to dilate the urethra, previous to the introduction of the finger. 
The situation, size, and other particulars with, regard to the stone, can 
be thus ascertained. 

The methods proposed and practised for the extraction of calculi from 
the female bladder are somewhat numerous, but many of them have now 
fallen into desuetude. Those now practised may be classed under the 
heads of urethral dilatation and extraction, lithotrity, and various cut- 
ting operations. 

1. Dilatation of the urethra and extraction, — ^This method has been 
employed from a very early period, and numerous apjpliances have been 
invented for the purpose. In the sixteenth century Franco applied dila- 
tation to cases of small calculi. His successors, however, went further. 
In the seventeenth century Jannot practised dilatation alone, but the 
method did not prevail long. Experience soon demonstrated the incon- 
venience arising from excessive dilatation of the neck of the bladder and 
surgeons returned to the only sound practice, viz., that of confining this 
method to small, or at most moderately-sized calculi. The dilatation 
may be effected either slowly by means of sponge-tents, or rapidlv by 
means of Weiss' dilator or Simon's specula. Sapid dilatation is, how- 
ever, greatly to be preferred to the more tedious process, inasmuch as it 
is far less hkely to be followed by incontinence of urine. Mr. Bryant, 
who has strongly advocated this method, states that in children a stone 
three-quarters ox an inch in diameter, and in adults one inch, may be 
removed through the urethra after rapid dilatation without fear of sub- 
sequent incontmence; the patient bemg under the influence of chloro- 
form. Even larger calculi have been successfully removed by rapid 
dilatation without subsequent mischief. Mr. Poland* has reported a 
case in which he thus removed a calculus measuring, with the lithotomy 
forceps applied, nearly two inches in diameter. Por these cases, how- 
ever, as wul be presently mentioned, lithotrity is the safer proceeding. 

Sapid dilatation may be performed as follows : The patient being in 
the lithotomy position, and fully under the influence of chloroform, 
Weiss's dilator is introduced and expanded rapidly and sufficiently to 
admit of the introduction of the forcnnger of the left hand. The posi- 

* Holmes*s System of Surgery, vol. iv., p. 1088. 
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tion of the stone haying been ascertained, the forceps is introduced as 
the finder is withdrawn, and the stone is then seized and removed. The 
dilatation may also be accomplished by means of the finger alone, or by 
means of Simon's specula, a description of which has been given in the 
chapter on ^'The Methods of Examining the Bladder. '' It is claimed 
for these specula, that by their means dilatation is accomplished more 
perfectly and accurately than by Weiss's dilator or anv similar instru- 
ment. Professor Simon/ however, recommended in addition, that be- 
fore the introduction of the specula, the margin of the urethral orifice 
should be slightly notched by two lateral incisions each one-fourth of a 
centimeter in depth, in the upper margin, and another of half a centi- 
meter in depth through the urethro-vaginal septum. These incisions 
are effected with a pair of scissors, and, being mace in the narrowest and 
most unyielding part of the urethra, they prevent laceration and facilitate 
the introduction of the finger or instruments. The specula are 7 in 
number, the largest measures 2 centimeters in diameter, the smallest 
three-quarters ox a centimeter in the same direction. The latter is to be 
first introduced, and to be followed in rapid succession by the others. 
When the largest is withdrawn, the urethra will be found sufficiently 
dilated to admit' the finger without difficulty. Professor Simon asserts 
that dilatation to this extent may always be accomplished without any 
danger of producing incontinence, and m extreme cases that dilatation 
may be increased to a circumference of 6^ to 7 centimeters. In girls 
from 11 to 15 a circumference of 4.7 to 5.6 centimeters is the limit of 
dilatation, ai^d for patients between 15 and 20 a circumference of 6.3 
centimeters must not be exceeded. The forefinger will be enabled to 
reach farther into the bladder, if the middle finger is at the same time 
passed into the vagina ; and with the other hand placed above the pubes, 
the superior fundus of the bladder should be pressed down upon tne ex- 
ploring finger. 

2. Lithotrity. — ^If the calculus is too large to be safely extracted 
through the urethra, lithotrity may be undertaken, provided that the 
bladder is neither very irritable nor extensively diseased, and the stone is 
not too large. 

It is curious to observe the phases through which lithotrity has passed 
in its application to females. When this method of operating was first 
introduced, the enemies of lithotrity pretended that it was applicable 




and it is almost free from danger ; the female urethra being wide, short, 
and dilatable, without any curvature, without prostate, or seminal ori- 
fices, is admirably fitted to give passage to the instruments, and it is not 
necessary to reduce the calculus into such small fragments." Yet after 
having such a favorable opinion as this, M. Velpeau subsequently declared 
that nthotrity is not applicable to female patients. He would exclude 
women as well as children from the benefit of the operation. In England 
there existed some prejudice also against the application of lithotrity for 
the cure of calculus in the female ; but it has now passed away, and, even 
with the opinions formerly held, the only objection of any real force was 
that drawn from the supposition that the female bladder is incapable of 
retaining the fiuid injected into it previous to the operation. 

1 Volkmann^s Sammlung Klinischer Vortr&ge, No. 88, p. 653. 
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The conditions of simplicity which distinguish the female urinary 
apparatus from the male^ render the introduction of instruments so easy 
that it is unnecessary to enter into any examination of the obstacles 
which may present themselves during this part of the operation. Still 
it may be well to remark that the orifice of the meatus urinarius is narrow 
in some females, so much so that the operator may experience some 
difficulty in getting the point of the lithotrite into it. This obstacle, 
however, is of little importance. The orifice of the meatus can be easily 
dilated by means of bougies ; and no great inconvenience can arise from 
nicking it with the bistoury or scissors if judged necessary. In some 
cases the urethra is more or less contracted along its whole lend^h, and 
in a very imtable condition from sympathy with tne disordered bladder. 
Although such a condition occurs mucn less freouently than in the male, 
and never roaches such a degree of intensity as wnen dependiugon disease 
of the prostate, or of the neck of the bladder in males, it still requires 
attention, and should be combated by the ordinary means already de- 
scribed. 

The female bladder is less liable to become seriously diseased than the 
male from the effects of calculous irritation, and ^tne obstacles arising 
from enlargement or disease of the prostate are, of course, entirely absent 
in the female. However, the depression just behind the neck of the 
bladder, caused in the male bv tumefaction of the middle lobe of the 
prostate, sometimes exists in tne female also, though from a different 
cause. Owing to relaxation of the wall of the vagina the base of the 
bladder becomes depressed, and in an s^gei patient tnis condition may be 
so developed as to form a kind of sac in which the calculus or its frag- 
ments are apt to lodge. In addition to this, as M. Civiale observes, the 
uterus sometimes presses against the posterior and inferior walls of the 
organ, dividing its floor into two pouches in which the fragments may 
likewise become engaged. It is well to bear these circumstances in mind, 
although any obstacle which they can create is far from having the same 
importance as those produced by enlargement of the prostate in the male. 
The canal of the urethra is so short and straight in the female that almost 
every portion of the bladder can be explored without any great difficulty, 
and tne conditions of each case ascertained with a degree of precision 
which renders the task of the operator comparatively light. 

The operative proceeding is the same for the female as for the male, 
and the indications relative to disease of the urinary organs are fdso the 
same for both sexes. It is unnecessary therefore, to repeat what has 
been already said on this latter point ; but it may be remarked that 
lithotrity has been successfully applied to cases of stone in the femfde 
bladder under circumstances which would certainly have contra-indicated 
the operation in the male. There are two principal reasons for this — 
in the first place, the operation can be terminated, cmteris paribus^ much 
more rapidly in the female than in the male ; it is easier to seize the 
calculus, it is easier to crush the calculus into fragments. All these 
advantages render it much less likely that the operation will be followed 
by irritation of the urinary organs, or bv any dangerous accidents. In 
the second place, the fragments of the calculus are much less liable to be 
retained in the bladder or to become impacted in the urethra ; and it has 
been already shown that many of the evil consequences of an operation in 
the male depend on the irritation excited by these two accidents. 

In the female they are rare. There is no enlarged prostate to impede 
the free evacuation of the detritus ; no curved canal to arrest their dis- 
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charge, while the great dilatability of the urethra in the female renders 
it less necessary to break un the calculus into very small fragments, 
and thus contrioutes to renaer the operation less protracted in difficult 
cases. 

The main objection brought forward in this countrj against the 
expediency of applying lithotrity to the female was denved from the 
alleged difficulty of making the female bladder retain the fluid injected 
into it. 

It would certainly appear from many cases on record that some oper- 
ators haye found it impossible to make the female bladder retain the fluid 
which they injected ; and hence, adopting the false method of reasoning 
from particulars to uniyersals, they rejected lithotrity altogether for the 
female. It may happen that the bladder of a female jpatient is sm^, 
contracted, excessiyely irritable, and incapable of retainmg eyen a small 
quantity of fluid, l^is occurs in the female as well as in the male, 
tnough probably less fre(}uently, and when it does occur lithotrity is 
contra-indicated. But this is no reason for conyerting the exception into 
a rule. Under ordinary circumstances and with modern instruments, 
preliminary injections are unnecessary ; the bladder will usually retain 
sufficient urine for the operator's purpose if the patient be kept at rest 
for some days before the operation. The rapidity with which tne opera- 
tion may be completed in the female renders it unnecessary to haye the 
bladder distended with fluid. 

The same instruments may be employed for the female as for the male, 
or they may be slightly modified. There is no necessity for haying the 
female lithotrite as long as the male instrument, and it is probable that 
the facility of working may bo increased by hayine the eictremity more 
scoop-shaped than in the lithotrites commonly used. In fayorable cases 
all the fragments may be remoyed at one sitting. Lithotrity is particu- 
larly applicable for calculi occurring in young sirls, and numerous suc- 
cessful cases haye been placed on record.' Wiui a fin^r in the yaffina, 
or in the rectum in the case of children, the calculus may easily be 
guided towards the lithotrite. It is not necessary to pulyerize it, but 
only to break it up into such fra^ents as will pass by the urethnL After 
the operation, the bladder should be thoroughly washed out with warm 
water, so as to remoye as much of the debris as possible. Bigelow's 
method is especially suitable for effecting this latter object. 

3. Lithotomy. — Some form of operation by incision is the third 
method by which calculi may be remoyed from the female bladder. This 
method is the oldest, and the urethra and neck of the bladder haye been 
diyided in eyeir possible direction. The objection, howeyer, to all oper- 
ations of this Kind consists in the frequency with which they are fol- 
lowed by incontinence of urine. Vaginal lithotomy is the operation 
which is now most commonly practis^, the urethra bein^ left intact, 
and the wound being subsequently closed by means of stitches. This 
operation is adapted for those cases in which the calculus is too lar^e to 
be extracted per uretAram, and the bladder is too irritable to admit of 
lithotrity. !For the performance of the operation, chloroform haying 
been administered, the patient should be placed in the lithotomj position, 
with a Sims's speculum m the yagina, and a director should be introduced 
into the bladder. An incision is then to be carried from behind forward 
through the anterior wall of the yagina. The incision should be as free 

* FerguBson, Lancet, Oct. 11th, 1862, Walsham, St. Bart, Hosp. Rep., vol. 
xL, p. 128. 
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as })0S8ible in order that the stone may be extracted withont laceration or 
bruising; it should not, however, involve the urethra. The calculus 
having l)een removed, the wound should be closed by means of wire 
sutures, as in the operation for vesico- vaginal fistula. The after-treat- 
ment is for the most part simple; a catheter should be introduced from 
time to time, in order to spare the patient the necessity of making efforts 
to pass her urine.* If the stone be very large, Professor Simon* recom- 
mended that a T-shaped incision should be made through the vesico- 
vaginal septum, the transverse cut bein^ three centimeters m len^h, and 
from a quarter to half a centimeter in &ont of the anterior lip of the os 
uteri, and, at right angles to this, the longitudinal incision, two centi- 
meters long, directed towards the urethra. 

A calculus in the bladder of a parturient woman has been known to 
become a serious cause of obstruction during labor. Twenty-three in- 
stances of calculus occurring during pregnancy have been collected by 
Hu^enberger.' In four of these, the calculi were removed bv operation 
dunng the early months of pregnancy. One occurred to Mr. Henry 
Thomas, and is reported in the Lancet ^ 1839, Vol. I., No. 21. The cal- 
culus measured 1^ in. by 1 in,, and weighed 6 drachms, and was removed 
during the 4th month of pregnancy by the vestibular incision. The 
wound healed in 32 days, but the patient gave birth to a dead child in 
the 7th month. In another case, which occurred to Hu^enberger, the 
calculus was removed by vesico-vaginal lithotomy during the 8th month. 
Symptoms of pyaemia occuri'ed after the sutures were removed; prema- 
ture delivery took place on the 23rd day, and death 16 days afterwards. 
In seven of the cases spontaneous delivery took place, but m the majority 
of these, serious mischief ensued. A case of this kind is reported by 
Smellie.* The stone wei&;hed between 5 and 6 oz., and was forced out of 
the bladder under the influence of the labor-pains. Permanent inconti- 
nence of urine ensued. In a case which Mr. Coulson^ saw with Mr. 
Shillitoe, of Uitchin, the calculus had formed around a foreign body in- 
troduced into the bladder. When labor came on, a hard substance was 
found on the superior surface of the vagina, and the woman confessed 
that she had passed a hair-pin into her bladder six years previously. 
Owing to its size, the tumor obstructed the progress of the child's heaa; 
it was, however, raised above the pubes, and delivery progressed favora- 
bly. About two months afterwaras lithotrity was performed, and frag- 
ments, weighing 2^ ozs. were removed. Among them was an ordinary 
double hair-pin measuring 2^ in. In a few cases, the stone has been re- 
moved during the process of delivery. In one which occurred to M. 
Monod,' it was found impossible to raise the stone above the pubes. 
Vesico- vaginal lithotomy was performed, and delivery subsequently ac- 
complished by means of the forceps. The opening in the vesico-yaginal 
septum healed spontaneously in about three weeks. A stone in the 
bladder of a parturient woman has necessitated craniotomy. Mr. Erich- 
sen ^ mentions the case of a patient from whom he removed, by vaginal 
lithotomy, a calculus measuring 8 in. by 6. The stone had so impeded 

^ For a full account of this operation see Walsham, St. Bart, Hosp. Rep., vol. 
zi. Aveiing, Obstet. Soc. Trans., voL v. 

* Volkmann's Sammlung Klinischer Vortrftge, No. 88, s. 600. 

* Quoted by Prof. Winckel, loo. cit., p. 201. 

* Treatise on Midwifery, New Syd. Soc. edition, vol. ii., p. 100. 

* Med. Times and Gazette, 1858, vol. i., p. 21. 
< Med. Times and Gazette, 1858, vol. i., p. 856. 
' Science and Art of Surgery, voL ii., p. 887. 
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the descent of the child's head during labor that craniotomy had been 
rendered necessary. 

If a calcalns be detected in the bladder of a pregnant woman, it 
should be removed by one of the methods describea at the commence- 
ment of this chapter. If detected only after the commencement of labor, 
and if large enough to obstruct the passage of the child's head, an attempt 
should be made to push it back into the bladder above the brim of the 
pelvis. If this attempt be unsuccessful, vesico-vaginal lithotomy, as in 
M. Monod's case, is the only alternative. 
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CHAPTEE XXVL 



STATISTICS OF LITHOTBITY AXD LITHOTOMY. 

The earliest statistics of lithotrity are those which were published by 
M. Giviale and Sir Benjamin Brodie. 

It is well known that the statements of M. Giviale were submitted to 
severe criticism, both in this country and in France; but it must be 
borne in mind that the identical statistics of M. Giviale, first reported on 
by M. Doubois, were again submitted for examination to a committee of 
the Institute, in 1835; that MM. Larrey and Doubois were members of 
this committee, as they had been of the former one, and that they per- 
mitted M. Giviale to state, without contradiction, that he had lost only 6 
in 257 cases. This statement was printed under the authority of the 
Academy of Sciences, and M. Giviale was subsequently elected a member 
of the Institute of France. ^ 

The following is a tabular view of M. Giviale's results: 



1884 to 1846. 
Calculous patients 


No. of operattons 


Deaths 


Proportloii. 


848 


581 


14 


1 in 41.50 



The ages in 512 cases were as follows: 

Age. 

1 to 20 yean 25 

21 " 40 " 80 

41 " 50 " 124 

51 " 60 " 44 

61 " 80 " 234 

81 " 90 " 5 

Total 612 

This table shows a large proportion of aged patients; the mortality is 1 in 
41^, a result which no lithotomist can pretend to approach. 

M. Giviale's statistics embrace two periods, one from 1824 to 1836, 
during which 305 operations were performed, and the number of deaths 
was 7. During the second period, from 1836 to 1846, 276 operations 
were performed, and the number of deaths was also 7. M. Giviale did 
not attempt, however, to conceal the fact that 10 other patients, on whom 
lithotrity had been commenced, died. These patients were not included 
in the general table, because the operation had not been persevered in, 
the cases fdter a few tri^s having been found unsuited for lithotrity. As 
a matter of course these cases should have been comprised in the general 
table, and if this had been done we should have had a total of 591 opera- 
tions and 24 deaths, or 1 in 24; a result with which the most sanguine 
advocates of the method may be content. 

M. Giviale's Necker statistics yield a result which is more in harmony 
with the experience of surgeons in general: 
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Necker Hospital, Paris. 



Yean 


No. of 
cases 


Cured 


Died 


Beferences 


1886-42 


78 


73 


5 


< Traits de la Lithotritie/ Paris. 1847, p. 567 



Death-rate» 1 in 15.6, or 6.4 per cent. 

The Necker Hospital statistics hare never been contested by any one^ 
for the simple reason that the hospital books were not kept hj M. Civiale 
himself. They were kept by persons who were far from being friendly 
to one who had been plaoea and maintained at the Necker, without 
haying undergone a concours. They were deposited at the end of each 
year at the *^ Bureau Gentral/' and M. Oiyiale has repeatedly appealed 
in his writing to the head of that bureau in confirmation of his results 
without receiving a contradiction. 

Sir Beniamin Brodie also published a statistical account of all his 
operations, out without entering so much into details as M. Civiale. 
The results may be expressed in the following simple form: 



No. of Cases 


Deaths 


Proportion 


115 


9 


in 12.77 



In five of the cases death resulted directly from the operation, and in 
four it was attributable to the co-existence of some other disease brought 
into activity by the shock of the operation. 

In three of the five cases first mentioned, death arose from urinous ab- 
scesses; in one, from cystitis; and in one, from fever and general irrita- 
tion. In three out of the four cases where death resulted indirectly, the 
co-existing disease, which subsequently proved fatal, was seated in the 
kidney. In the fourth case the patient was cut off b^ diarrhoea not 
positively connected with the operation, but the case was included in the 
list by Sir Benjamin Brodie, apparently to prevent all cavil. 

The mortalitjr was 1 in 12|. Yet in all fairness the last case should 
be deducted, leaving the mortality as 1 in 14.37 of the cases operated on. 
Inasmuch, however, as several of the patients were operated upon more 
than once — eight operations were performed upon one individual in the 
course of as many years — ^the nuniber given in the table cannot be held 
to refer to distinct operations in estimating the proportion of fat^ to 
successful cases. 

Other statistics, though more or less incomplete, were published in 
France by MM. Leroy d'EtioUes, Heurteloup, and Amussat. Of those 
given by the first named, we find 11 deaths in 116 cases, while M. Heur- 
teloup asserted that he lost only 1 patient in 38. Of the first 112 opera- 
tions performed in Italy, 9 proved fatal. 

Professor Gampanella stated that 10 patients were treated by lithot- 
rity in the hospital of Loretto between 1834 and 1839, and idl recovered. 
Seven of them were above 40 years of age.' 

In more recent times statistics of lithotrity have been published by 
Sir W. Fergusson,* Professor Keith," of Aberdeen, and Sir Henry Thomp- 

» Repertorio di Piemonte, Aug, 1839. ■ Brit. Med. Journal, March 20th, 1869, 
* Lectures on the Progress of Anatomy and Surgery, p. 220. 
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son.' Fergusson's statistics included 109 cases with a mortality of 12; 
Keith lost 7 out of 129 patients. Sir H. Thompson's statistics, pub- 
lished in 1870, refer to 195 cases, in only 12 (i.e. 6.15 per cent) of 
which a fatal result followed. These cases were consecutive in point of 
time (1863-70); all were adults, only 3 were below thirty years of age — 
the youngest was 22, the oldest 84, and 51 of the patients were 70 years 
of a£;e and upwards. Classifying 184 of the cases according to the nature 
of tne stone — in 122 instances this was found to consist of uric acid and 
the urates, in 40 of phosphates, in 4 of oxalate of lime, in 16 the cal- 
culus was mixed, 1 was pure phosphate of lime, and 1 was cystine. A 
second operation for recurrence of the stone was performed for 13 of the 
184 cases, and these thirteen are recorded twice. In another communi- 
cation to the same society. Sir H. Thompson has lately given the results 
of a more extended experience,' compnsing 500 cases. Of these, 422 
were operated on by lithotrity and 78 by lithotomj. The number of in- 
dividuals operated upon was 420, several of the lithotrity patients being 
operated upon twice, and a few of them three times, xhe mortality in 
the lithotrity cases was 32, t.^. 1 in 13, or 7.5 per cent. ; in the lithotomy 
cases 29, ue, 1 in 2}, or 37.2 per cent.; and, in both sets of cases com- 
bined, 12.2 per cent, or one aeath in 8^ cases. 

General Mortality after Lithotomy, 





No. of 




Fa. 




Proportion 


LooaUtj 


opera- 
Uoiis 


Males 


r O" 

males 


Deaths 


oC deaths 
to cases 


liUneviUe Hoepital 
♦Hotel Dieu, 1 808 to 1880 


1,492 


1,488 


69 


141 


1 in 10.58 


100 


95 


5 


28 


1 ** 8.57 


•Ia Charity. 1806 to 1881 . 


70 


— 


— 


85 


1 «• 2 


♦Beaujon, *La Piti^, *Mai8onDeSant6 
♦Ten Uepartments of France . 


66 


58 


8 


18 


1 " 8.11 


110 


— 


— 


24 


1 " 4.58 


Private patients in Paria in 10 yean: 












Dupuytren's table 


856 


— 


— 


61 


1 " 5.19 


♦Austria ..... 


188 


— 


— 


25 


1 " 5.82 


♦Bavaria . 




186 


— . 


..^ 


217 


1 " 4.85 


♦Lombard/ 




1,044 


— 


— 


1 " 4.81 


Naples . 




808 


298 


10 


47 


1 " 6.80 


♦Wurtemberg 




120 


120 


— 


7 


1 " 17.14 


♦Bohemia 




86 


— 


— . 


4 


1 •* 9 


«Dalmatia 




40 


— 


— . 


4 


1 •• 10 


*Roman States 




88 


— 


.~ 


8 


1 " 11 


♦Sardinia . 




21 


— 


— 


6 


1 " 8.50 


♦Sweden . 




86 


— 


— 


6 


1 " 7.20 


*Denmark 




85 


— 


— 


12 


1 " 2.91 


♦Cork Infirmary , 




15 


— 


— . 







St. Thomas's Hospital . 


144 


— 


— . 


15 


1 " 9.60 


Bristollnfirmary 


a54 


6il 


7 


79 


1 '• 4.48 


Leeds Infirmary 


197 


— • 


— 


28 


1 " 7 


Norwich Infirmary 


704 


1)69 


85 


98 


1 " 7.57 


Radcliffe Infirmary, Oxford . 


101 


95 


6 


18 


1 " 7.76 


St. Mary's, Moscow . 
Pennsylvania Hospital. • 


411 


— 


— 


42 


1 " 9.78 


88 


— 


— 


10 


1 " 8.30 


Dupuytren's bilateral operation 
Gheselden .... 


42 


88 


4 


9 


1 " 4.56 


218 


— 


— 


20 


1 " 10 65 


Liston ..... 


115 


— 


— 


16 


1 " 7.18 


Total 


• • . • 


6,505 


8,148 


129 


990 


1 in 6.56 



' In a paper read before the Royal Medical and Chinirgical Society. March 12t]i, 
1878. See also Practical Lithotomy and Lithotrity, by the same author, 8rd ed., 
p. 208. > Med.-Chir. Tl-ans., vol. liiL, p. 127. 
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The statistics of lithotomy are much more complete, for here we are 
aided b;^ numerous hospital returns and registers. They illustrate yarious 
interesting questions connected with the subject of calculous disease in 
general. 

The general mortality of lithotomy may be determined, as closely as 
the materials permit, from authentic returns published by a few practi- 
tioners and from several public institutions. The preceding table was 
constructed by Mr. Goulson. 

Prom the above table it would appear that the general mortality of 
lithotomy is 1 in 6.55, or about 2 in every 13 cases. The returns from 
tlie Luneville Hospital were published by Castara; those from Moscow by 
Dr. Roos, of St. Petersburg; those marked with an asterisk by M. Civiale, 
in his work on calculous disorders. 

The principal causes of death after lithotomy have been explained in 
a preceding chapter, where it was asserted that the probability of a fatal 
result increases m proportion to the size of the stone and the a^e of the 
patient. It is interesting to test this by statistics. The following table 
is composed from the returns furnished oy Castara, Mr. Smith, of Bristol, 
Mr. GrossO; Cheselden, Dupuytren, and Mr. South: 



Age: Tears 


No. of 
cases 


Deaths 


Proportion 


1 to 10 
11 " 20 
21 *• 80 
81 " 40 
41 ** 60 
61 '« 60 
61 •* 70 
71 " 80 


1,466 
731 
206 
141 
128 
161 
126 
19 


112 
71 
81 
24 
27 
44 
89 
7 


1 to 18.08 
1 " 10.28 
1 « 6.61 
1 " 6.88 • 
1 " 4.60 
1 " 8.66 
1 " 828 
1 " 2.71 


Total . . 


2,972 


866 


1 to 8.87 



The above table illustrates very clearly the influence of age on the 
mortality of Jithotomy. Below 10 years of age the mortality is 1 in 13, 
^ " ' "' ' " "^ ' ^ • - • 10, lin6, 1 




by Sir H. Thompson,* 
differ slightly from those just given as regards some of the periods. The 
average mortality, however, 1 m 7.97, corresponds very closely with that 
shown in the aoove table. More recent statistics, however, show that 
the average mortality in persons under 20 years of age is now considera- 
bly less than that yielded by the table," while in after-life the mortality is 
higher. As an explanation of this latter difference it must be remem- 
bered that, as a general rule, only unfavorable cases — €,g. those in which 
the stone is large — ^are nowadays relegated to lithotomy, the mortality of 
which operation must necessarily bo increased if favorable cases are uni- 
versally dealt with in another manner. 

Notwithstanding the favorable results obtained at the Luneville Hos- 
pital (1 in 10) and by Dupuytren (1 in 18) on children below 10 years of 
age, those of Cheselden and the surgeons of St. Thomas's Hospital stand 

* Quoted by Mr. Poland in Holmes's System of Surgery, vol. iv., p. 1061. 

* See tables on page 887, which show are markable similarity in the average 
rates of mortality in cases under 16 yean of age. In the four hospitals the mor- 
tality varied from 4.6 to 5 per cent. 
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out in extraordinary relief. Cheselden lost only 1 patient ont of 35 nnder 
10 years of age; and on analyzing the cases pablished by Mr. 
South) in his translation of Ghelius, it appears that during a period of 
23 years at St. Thomas's Hospital, the mortality at the same period of 
life was only 1 in 58. This, perhaps, is the most brilliant success of 
which modem surgery can boast 

St. Thoma^s Table. 
144 caseB in all; in 10 no age given—l in 0.6. 



Age 


Cmm 


Deaths 


Proportion 


ItolO 


58 


1 


1 in 58 


11 •* 20 


26 


8 


1 " 8.86 


21 *' 80 


7 


1 


1 " 7 


81 " 40 


6 


1 


1 " 6 


41 " 50 


4 


1 


1 " 4 


51 " 60 


9 


2 


1 " 4.25 


61 " 70 


9 


8 


1 " 8 


71 " 81 


5 


2 


1 " 2.50 


Total . 


125 


14 


1 in 9 



Age not given for one death. 

It is generally agreed that the size of the calculus exercises a marked 
influence on the result of lithotomy. The size cannot be correctly judged 
from its weight, though an approximate estimate may be formed. The 
only statistical returns which we possess on this Doint are due to the late 
Mr. GroBse, who weighed all the calculi in the Norwich collection, and 
having compared the weights with the registered results of each case, 
drew up the following tabJ^: 

Influence of weight of Calculus on results of Lithotomy. 

FROM XR. CROSSB. 



Weight 


Cases 


Deaths 


Proportion 


Up to 1 oz. 

1 OZ. to 2 " 

2 " 8 '• 
8 •• 4 " 

4 " 5 '* 

5 " 6 " 

6 " 7 '* 


529 

119 

85 

11 

5 

2 

2 


47 
18 
16 
7 
8 

2 


1 in 11.25 
1 " 6.61 
1 " 2.18 
1 " 1.57 

1 " 1.66 
" 2 

2 " » 


Total . 


708 


98 


1 in 7.56 



Weights of Calculi in 100 Fatal Cases. 

FROM MR. CR088E. 
Weights. Deaths. 

Up to 1 oz 50 

1 " 2 ** 22 

2 •* 8 ** . . . . . . . 17 

8 " 4 •* 6 

4 " 5 " 8 

5 «« 6 " 

6 " 7 " 3 

Above 7 " . , 1 
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The above returns are highly instmctive. They show how rare is the 
occurrence of a calcalus weighing more than 4 or 5 ozs. ; and, on the 
other hand, they indicate the influence which the size of the stone exer- 
cises on the result of the operation^ the mortality increasing in nearly the 
same ratio as the weight. 

In order to arrive at definite conclusions with regard to the relative 
frequency with which the two operations, lithotomy and lithotrity, are 
performed in London, and likewise as to the results obtained, the follow- 
ing tables have been compiled from the Beports of four large London 
Hospitals; and of St. Peter's Hospital for Stone: 

SL Thomases Hospital. 



1869 
1870 
1871 
1873 
1873 
1874 
1875 
1876 
1877 
1878 



Total 



lithotomy 



Age under 10 



I 



II 



2 
8 
1 
8 
1 
1 
8 
8 
8 
2 



22 



I 



2 
2 
1 
8 
1 
1 
8 
8 
8 
2 



21 



I 

s 



Age over 16 



I 
1^ 



1 
1 
1 
5 
2 
4 



18 



4 
2 
8 



2 



12 



I 



1 
1 
1 

1 

2 

6 



LIthotritj 



fc^ 



1 
1 
1 

2 



2 



1 
1 



8 



"8 



1 
1 



2 



Beferenoes. 



Vol. 1. (new series), p. 679 

Vol. ii. p. 888 

Vol. iu. p. 881 

Vol. iv. p. 824 

Vol. T. pp 427 and 483 

VoL vi. p. 889 

Vol. viL p 860 

Vol. Tiii. p. 542 

Vol. viiL p. 608 

Vol. ix. p. 826 



(a) Death-rate of children after lithotomy, 1 in 22, or 4.5 per cent. 
(h) Death-rate of adults after lithotomy, 1 in 8, or 88.8 per cent. 

(c) Death-rate of adults after lithotrity, 4 in 7, or 57 per cent. 

(d) Proportion of lithotomy to lithotnty, adults, 18 to 7, or 2.6 to 1. 

Ouffs Hospital. 



1870 
1871 
1872 
1878 

1874 
1875 
1876 

1877 

1878 



Total 



Lithotomj; 
ages not given 



^o 



9 

7 
15 

7 

8 
8 
9 
8 

8 



7 
6 
11 
4 

6 
6 
5 
5 



79 



57 



3 



2 

1 
4 
2 

2 
2 
4 
8 



Uthotri^ 



^o 



21 



8 

1 

8 

2 



14 



1 


1 


5 


P 


1 


— 


8 


1 


8 




1 


— 


2 


— 


2 


— 


12 


1 







References. 



Vol. xvii. p. 519 

Vol. xviiL p. 465 

Vol. xviii. p. 481 

Vol. xix. p. 533, One li- 
thotomy case unrelieved 

Vol. XX. p. 544 

Vol. xxl. p. 444 

VoL xxii. p. 492 

Vol. xxiii. p. 396. One li- 
thotrity case unrelieved 

VoL xxiv. p. 472 



(a) General death-rate after lithotomy, 1 in 8.7 or 26.5 per cent. 
(6) Death-rate of adults after lithotrity, 1 in 18, or 7.6 per cent. 
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SL Bartholometo^s Hospital, 



■ 


Lithotomj- 










i 








LIUiotrftj 




Year 


Age under 16 1 


Axe OTer 


1« 




References 




i! 

» 

3 


6 

3 


3 

a 


Number 
1 of cases 


1 Cured 


^ 


1 


*-»■ Cured 


1 


1869 


Vol. vi p. 54. Statistics 


1870 


10 


8 


2 


2 


2 


— 


2 


2 


— 


Vol. vii. pp. 28. 63 and 70 


1871 


7 


7 


_ 


2 




1 


— 


— 


— 


Vol. viii. pp. 74 and 82 


1872 


9 


8 


1 


6 




2 


4 


2 


2 


Vol. ix. pp 67 and 77 


1873 


4 


4 


— 


4 




1 


— 


— 


— 


Vol. X. p. 67 


1874 


7 


7 


— 


6 




8 


— 


— 


— 


Vol. xi. p. 77. One not 
relieved 


1875 


8 


8 


— 


8 




2 


2 


2 


— 


Vol. xii. pp. 66 and 71 


1876 


4 


4 


— 


1 




— 


4 


8 


1 


Vol. xiii. pp. 108, 109 


1877 


6 


6 


•^ 


2 


2 


— 


— 


..^ 


~- 


Vol, xiv. p. 106 


1878 


2 

60 


2 
57 


8 


1 
26 


1 
16 


9 


— 


— 


8 


Vol. XV. p. 113 


Total 


18 


10 



(a) Death-rate of children after lithotomy, 1 in 20, or 5 per cent. 

(b) Death-rate of adults after lithotomy, 1 in 2.8, or 34.6 per cent. 

(c) Death-rate of adults after lithotrity. 1 in 4.8, or 28 per cent. 

(d) Proportion of lithotomy to Uthotnty operations (adults), 2 to 1. 

SL George's Hospital. 







1 


Lithotomy 




























TAthe%tr4tv 






Age 


under 10 


Age over 


10 






-* 


References 


Year 


b HI 






** ■ 






t* 09 








3il 


1 


•g 


Ml 


t 


•8 


^i 


•g 


■g 






63 


5 

2 




11 


2 


5 


E 8 
4 


3 


1 




1860 


2 


2 


Vol. V. p. 306 


1870 


4 


4 


— 


— 


— 


— 


4 


8 


1 


Vol vi. p. 381 


1871 


2 


2 


— 


1 


1 


— 


1 


1 


— 


Vol. vi. p. 383 


1872 


4 


8 




1 




1 








Vol. vii. p. 806. In the 
fatal case (child) su- 
pra-pubic operation 
contracted pelvis 

Vol. vii. p. 8^ 


1873 


.^ 


.>. 


— 


1 


1 




1 


1 


— 


1874 


1 


1 


~-" 


1 


^■~ 


1 


^■~ 


"~" 


^■~ 


Vol. viii. p. 445. Me- 
dian in fatal case 


1875 


2 


2 


— 


1 


1 


— 


8 


8 


— 


Vol. viii. pp. 508-8 


1876 


2 


2 


— 


8 


— 


8 


— 


— 


— 


Vol. viii. pp. 562-3 


1877 


1 


1 


.. 


_ 


— 


— 


4 


2 


1 


Vol. ix pp. 297-8. One 
lithotn^ patient left 










































hospital before com- 






















pletion of treatment 


1878 


2 


2 
19 


1 


4 


00 00 


1 
6 


1 
18 


1 
14 


1 
8 


Vol. ix, p. 872 


Total 


20 


14 



(a) Death-rate of cliildren after lithotomy, 1 in 20, or 5 per. cent. 
(6) Death-rate of adults after lithotomy, 1 in 2.3, or 42 8 per cent. 

(c) Death-rate of adults after lithotrity, 1 in 6, or 16.6 per cent. 

(d) Proportion of lithotomy to lithotrity operations (adults), 7 to 9. 
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St. Peter^s Hospital 



October to 
October 



1870-71 
1871-72 
1872-78 
1878-74 
1874-75 
1875-76 
187(^-77 
1877-78 
1878-79 



Total . 



lithotomy 



Age under 16 






8 

4 
2 
8 
1 
2 

6 



21 



8 

4 
2 
8 
1 
2 



20 



I 



AgeoTer 16 



1^ 



8 
8 
8 
5 

5 

4 
4 
1 

28 



5 



8 
1 
2 
8 

4 
1 
8 



17 



2 
1 
2 

1 
8 
1 
1 



11 



TJthotrity 



*'S 



12 

7 

5 

8 

15 

11 

14 

12 

12 



96 



1 

5 



•8 

► 

I 



'8 

A 





1 


7 




4 




5 


... 


6 




10 




7 


— . 


18 




10 


— 


11 




73 


12 



1 

2 

1 
1 
8 

— 2 



10 



References 



Hosp. Reg. 



it 
«« 

<< 



Hosp. Reg. (One ab- 
" [sconded) 



(a) Death-rate of children after lithotomy, 1 in 21» or 4.7 per cent. 

(b) Death-rate of adults after lithotomy, 1 in 2.55, or 89.2 per cent. 
{cj Death-rate of adults after lithotrity, 1 in 9.6, or 10.8 per cent. 

(a) Proportion of lithotomy to lithotnty operations (adults), 1 to 8.4. 

General Table, 



LiTHOTOMT 


1 


St. Bartho- 
lomew's 


1 


,• 
& 


•• 

s 


Under 
16 


Over 

16 


Under 
16 


Over 
16 


AU 


Under 
16 


Over 
16 


Under 
16 


1 
Over 
16 


Cured . 
Died . 


21 

1 


12 
6 


67 
8 


16 
9 


57 
21 

78 


19 
1 


8 
6 


20 

1 


17 
11 


Total 
Death rate 


22 


18 


60 


26 


20 


14 


21 


28 


1 in 

22, or 

4.5 

per 

cent. 


1 in 
8, or 
88.3 
per 
cent. 


1 in 

20, or 

6 

per 
cent. 


1 in 

2.8, or 

34.6 

per 

cent. 


1 in 

8.7, or 

26.9 

per 

cent. 


1 in 

20, or 

6 

per 
cent. 


1 in 

2.8, or 

42.8 

per 

cent. 


1 in 

21, or 

4.7 

per 

cent. 


1 in 

2.55, 

or 89.2 

per 

cent. 





St. Thomas's 


St. Bartholo- 
mew's 


aii7*B 


St George's 


St. Peter's 


Cured 
Died . 
Received . 


8 

4 


10 
8 


12 

1 


14 
8 


73 
12 


Total . 


7 


18 


13 


17 


95 


Death-rate < 


1 in 1.75, 

or 57 per 

cent. 


1 in 4.8, 

or 28 per 

cent 


1 in 18, 

or 7.6 per 

cent. 


1 in 6, or 

16,6 per 

cent. 


1 in 9.6, 
• or 19.3 per 
cent. 



22 
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Lithotomy 
Lithotrity 



Lithotomy 
Lithotrity 



General Totals. 

THB FOUB HOSPITALS. 

288 casee: deaths 47, or 19.7 per cent 
50 cases: deaths 11, or 22 percent. 

288 58 

General death-rate, 20.1 per cent. 

St. Peter's 

40 cases : deaths 12, or 24.4 per cent. 
95 cases : deaths 10, or 10.8 per cent. 



144 22 

General death-rate, 15.2 per cent. 

The following tables may be interestinj^ as an attempt to illastrate the 
moitulity of lithotomy according to the different methods employed: — 

Apparatus Major. ^ 



Locality 


Cases 


Deaths 


Proportion 


rfl.Charit6, 1720-1727 . 
Hdtel Dieu, 1720-1727 . 
La Charite, 1781-1785 . 


208 

604 

71 


71 

184 

82 


1 in 2.88 
1 •* 8.27 
1 ** 2.21 


Total . 


888 


287 


1 in 8.08 



High Operation.^ 



Ages 


Cases 


Deaths 


• 

Proportion 


1 to 20 years 
20 *• 50 •* 
50 " 70 «• 
70 •« 80 " 
Age not indicated 


88 
8 
18 
19 
21 


9 
8 
5 
6 

8 


1 in 4.22 
1 •* 2.66 
1 " 8.6 
1 " 8.16 
1 " 2.62 


Total 


104 


81 


1 in 8.35 



The results of a table of 465 cases of this operation, collected by Dr. 
C. W. Dulles, of Philadelphia,* closely coincide with those above given. 
Of these cases 330 recovered and 135, or 1 in 3.44, died. The following 
table, taken from Dr. Gross's work, shows that, as compared with the 
lateral method, the supra-pubic operation yields better results when the 
calculus is over two ounces in weight. 

Table showing the mortality y with calculi of the same weight. 



Lateral operation (Mr. Crosse's table) 


Supra-pubic operation | 


Weight of calculus 


Be* 
covered 


Died 

47 

18 

16. 

7 

8 

2 


Total 

529 

119 

85 

11 

5 

2 

2 


Death ratio 


Re- 
covered 


Died 

8 

4 
4 
6 

7 
4 
1 


Total 

14 
21 
14 
19 
16 
11 
2 


Death ratio 


Under 1 oz. 

1 oz. to 2 ozs. 

2 " 8 •• 
8 " 4 " 
4 •• 5 " 
6 '• 6 " 
6 »• 7 " 


482 

101 

19 

4 

2 

2 


1 to 11.25 
1 " 6.61 
1 " 2.18 
1 " 1.57 
1 " 1.66 

•• 2.00 

1 *' 1.00 


11 

17 

10 

18 

9 

7 

1 


1 to 4.66 
1 " 6.25 
1 *• 8.50 
1 •• 8.16 
1 " 2.28 
1 " 2.75 
1 *« 2.00 



* Morand, Trait6 de la Tailie. 

* Dr. Huiuphry, Addenbrooke*s Hospital, Cambridge. 
' Gross, ioc« cit., p. 206. 
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A|:e8 


Cases 


Deaths 


Proportion 


1 to 10 years 
11 "20 " 
20 ** 60 " 
50 " 70 " 


15 
8 
8 
2 


l[ 

2) 


1 in 18 
3 in 5 


Total . . 


28 


4 


1 in 5.75 



Tfie Eeci(h- Vesical Operation,^ 









Recoveries 




Proportion of 


Aifes 


Cases 


Cures 


with fistula 


Deaths 


deaths 


Under 5 years 


12 


8 


1 


i\ 


lin5 


From 5 to under 10 


18 


9 


2 


" 10 " 20 


16 


13 


1 


2 


1 " 8 


" 20 " 80 


5 


8 


1 


1 


1 " 5 


" 30 " 40 


5 


4 


..• 


1 


1 " 5 


" 40 " 50 


8 


2 


_^_ 


1 


1 " 8 


•* 60 " 60 


9 


4 


2 


3 


1 " 8 


" 60 ** 70 


6 


6 


__ 


.. 


— 


** 70 and over 


9 


4 


2 


8 


Iin8 


Age not stated 


5 


8 


2 


•— 


— 


Total . 


83 


56 


11 


16 


I in 5.18 



Median Lithotomy,* 



Operators 


Cases 


Recoveries 


Deaths 


Proportion 


American Surgeons • 
fieyer of Cairo .... 
Norfolk and Norwich Hospital . 
Pembertonof Birmingham 


205 
66 
64 
25 


196 
47 
61 
24 


9 

9 

18 

1 


1 in 22.77 
1 " 6.22 
1 " 4.92 
1 " 25 


Total .... 


850 


818 


32 


1 in 10.93 



Surgeon Major Harris's * statistics of 300 operations (one bilateral, the 
remainder lateral) are especially interesting from the fact that they were 
performed in India, where lithotrity is almost unknown. Of these 300, 
191 were performed on children, under 16, the mortality was 1 in 27.29 
cases, while in the adults the mortality was 1 in 6.05. 

* Report from Professor Eve, of Nashville University. 

* This table is taken from Mr. Poland's article in Holx 



It is based upan Prof. Kdnig's statistics. 
' Gross, loc. cit., p. 290. 
^ lithotomy and Extraction of Stone, p. 241. 
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CHAPTER XXVIL 

THE SOLVENT TREATMENT OF CALCULUS,* 

From a very early period in the history of surgery, attempts have 
been made to remove renal and vesical calculi by means of internal reme- 
dies administered by the mouth, as well as, in the case of the latter, by 
injecting chemical agents into the bladder. No great success, however, 
could be anticipated from such experiments so long as the chemical 
properties of the different varieties of stone were imperfectly investi- 
gated, and the means were inadequate for determining which variety was 
present. It was of little use to administer the so-called specific whilst 
the influence of food and medicine on the composition of tne urine was 
scarcely if at all known. Certain quack nostrums, have, however, had 
a wide reputation, and some are ei^tensively employed even at the pres- 
ent day. Numerous cures have been attributed to them, and probably 
in some few cases, not without reason. It cannot be denied that relief 
of symptoms of bladder-irritation has sometimes followed, but more 
commonly the only result has been serious damage to the health. 

Various more or less complicated and barbarous preparations, all of 
them containing some proportion of alkali or alkaline earth, together 
with certain vegetable decoctions, are the remedies which, since very 
early times, have been recommended for the cure or relief of calculus. 
As a proof of the reputation which at least one of these conipounds 
obtained, the fact is worthy of mention that in 1739 the English Govern- 
ment paid no less than 5,000/. to a Mrs. Joanna Stephens &r disclosing 
the composition of a remedy which was supposed to dissolve stone in the 
bladder. Many cases were recorded in which it was stated to have worked 
marvels, not only by dissolving the stone, but by removing various 
unpleasant and distressing symptoms connected with renal and vesical 
diseases. The remedy in (question was found to consist of Castile soap, 
calcined egg-shells and snail shells, and the decoctions of certain herbs. 

About twenty years after the purchase of Mrs. Stephens' secret. Dr. 
"Whytt, of Edinburgh, published an ** Essay on the Virtues of Lime- 
water and Soap in the Cure of Stone.'' He recorded a few remarkable 
cases in which the remedy appeared to produce great relief, and among 
them the following: " David Miller had long been the subject of stone 
in the bladder, which had caused him the most excruciating sufferings. 
After trying a great variety of medicines, he took Castile soap to uie 
amount of an ounce and a half daily, washed down with three pints of 
lime-water. He soon experienced great relief, and, after passing several 
fragments of stone, was considered cured. When he died, at the end of 
eleven years, no stone was discovered." 

Fourcroy and Vauquelin first laid down mips for the selection of 

I Several of the paragraphs in this and the following chapter have been taken 
from Uie editor^s work on ** Stone in the Bladder, with special reference to its Pre- 
vention, Early Symptoms,'* etc. 
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those remedies Tvliich might exert the most favorable chemical action. 
The urio acid calculus was to be dissolved by the diluted alkalies; the 
phosphatic, by the diluted hydrochloric acid; the oxalate of lime, by the 
oiluted nitric acid. 

Experience having demonstrated the good effects to be obtained 
from alkalies, certain mineral waters known to be possessed of alkaline 
properties were next tried as solvents for stone, and it seems undeniable 
that in several persons in whose bladders the presence of calculi had been 
ascertained by sounding, the symptoms were relieved or removed while 
using the water internally. 

M. Ghevallier was the first who instituted direct ex|)erimonts on the 
powers of the alkaline water of Yich^, to dissolve and disinte^ate urinary 
calculi. The following are the particulars of some of his trials: 

1. A quantity of urio acid gravel was subjected to the action of the 
Vichy water, kept at a temperature of 97° F. The concretions were 
speedily destroyed, the uric acid being entirely dissolved and nothing 
remaining suspended in the fluid but a few loose flocculi of animal mat- 
ter. 

2. The half of a uric acid calculus, weighing 1 ounce, 1 drachm, 36J 
grains, was placed in a little bag of wire musnn, and subjected to the 
action of the Vichy water* during 151 hours; di'ied carefully and weighed 
after this, the calculus was found reduced to 2 drachms, 52 grains, so 
that in less than a week it had actually lost 6 drachms, 47 grains, or more 
than two-thirds of its original weight. 

3. In another experiment, five calculi, one of phosphate of lime, 
weighing 1 drachm, 18 grains, a second of uric acid, weiging 1 drachm, 
8 gi'ains, a third of unc acid, weighing 25 grains, a fourtn and fifth, 
fragments of phosphatic calculi, and weiging 29 and 13 grains respec- 
tively, were inclosed together in a bag of fine muslin, and exposed for 
six aays to a constant stream of Vichy water of the temperature of about 
98** P. When the bag was examined, it was found completeley empty; 
the calculi of urio acid had been dissolved, those of the phosphates dis- 
integrated, and their particles washed through the meshes of the muslin. 

Another experimenter, M. Petit, asserted (contrary to the opinion 
usually entertained) that, on the whole, calculi of the triple phosphate 
of ammonia and magnesia lost more under the action of the Vichy water 
— ue. of a solution of bicarbonate of soda in water, supersaturated with 
carbonio acid — ^than those of the uric acid. For example, five specimens 
of uric acid calculi, weighing together a little more than 7 oz. and 416 grs., 
after remaining, on an average, 27 days exposed to the action of the water, 
lost very nearly 53 per cent, of their original weight; but five specimens 
of the ammonio-magnesian phosphatic calculus, which together weighed 
rather more than 6 oz., 14 grs., and only remained under the action of 
the water, one with another, for the space of 23 days, lost 60 per cent, of 
their original weight. 

' There are seven principal springs which pour out these waters, the product 

of each differing but little from that of the rest. The composition is as follows: 

Water from 991.9 to 904.9 

Carbonic acid gas .... ** 

Carbonate ol^ soda .... ** 

Carbonate of lime ** 

Carbonate of magnesia ** 
Chloride of sodium 

Sulphate of soda .... *' 

Silica 



1.2 


*{ 


0.93 


6.5 


>< 


4,7 


0.6 


t< 


0.8 


0.9 


«i 


0.6 


0.47 


«( 


0.52 


0.47 


(( 


0.27 


0.04 


Ik 


0.04 
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M. Petit, like M. Gheyallier, found that the Vichy water had ex- 
tremely little influence on calculi composed of oxalate and phosphate of 
lime. This water, however, would dissolve cystine and xanthic oxide 
calculi with at least as much readiness as it disintegrated and dissolved 
those of lithio acid and the triple phosphate. Water surcharged with 
carhonic acid, and holding a little bicarbonate of soda in solution, was 
conseauently believed to be a solvent for all the more common calculi, 
with tne exception of those composed of oxalate of lime. 

M. Petit's conclusions, however, as to the solubility of the triple phos- 
phate in an alkaline water were not borne out by subse()uent experi- 
ence. The deposit or calculus in question is formed m alkahne urine, and 
the administration of an alkali would only tend to expedite the forma- 
tion. The good effects of Vichy water in cases of uric acid have, how- 
ever, been placed beyond dispute by a number of well authenticated 
cases. One, quoted by Dr. Bbberts,' from Dr. Petit's treatise, may be 
cited as an example. ^^ M. de L., 51 yeai*s of age, was sounded by Leroy 
d'Etiolies, who found a stone in the bladder. This he believed to be not 
large and suitable for crushing. The patient, however, went to Vichy, 
and drank the first day 7 or 8 glasses of the waters. The next day he 
took 15 glasses, and the urine, which was previously very acid, became 
constantly and strongly alkaline. In a few days he took 22 and 24 
glasses. The symptoms, which were before severe, now subsided more 
and more, and, after seventeen days of treatment, he voided a smooth, 
uric acid concretion, which bore evident traces of dissolution. From this 
moment he continued wholly free from symptoms and was able to take 
violent equestrian exercise without the least inconvenience." 

Among other litholytic remedies which have been used internally may 
be mentioned borax and phosphate of soda. These were recommended 
by the late Mr. Ure,' who published several cases in which marked relief 
was obtained and partial dissolution of the calculus took place as a result 
of treatment. In one case, that of a gentlemen advanced in years, with 
well-marked symptoms of calculus, owing to the enfeebled state of the 
patient's constitution, it was deemed un^visable to resort to any surgi- 
cal operation. Mr. U*re, believing the calculus to be composed of uric 
acid, prescribed phosphate of soda to be given twice or tnrice daily in 
infusion of uva ursi, with a little tincture of henbane. This treatment 
was persevered in for some months, with decided relief to the calculous 
symptoms. Eventually the patient died under a gradual decline of the 
powers of life. A post-mortem examination was made by Dr. Hodgkin 
and Mr. Ure. On opening the cavity of the urinary bladder, a fragment 
of a calculus was discovered. This weighed 10 grains only. It consisted 
of uric acid. It bore evident marks of extensive disintegration of its con- 
centric layers, the surface being irregularly eroded, resembling the appear- 
ance of a calculus that has been exposed to the action of a cnemical sol- 
vent. 

More recently numerous experiments have been conducted, by which 
the question of the solution of stone has been placed on a thoroughly 
scientific basis. The solvent action of various substances on all the forms 
of calculi, under conditions resembling as nearly as possible those met 
with in the body, has been experimentally ascertaiaed. The microscope 
has enabled us to say almost positively what variety of stone exists in 

1 Med.-Ghir. Trans., vol. xlviii., p. Ill, and Urinary and Uenal Diseases, p. 
801. 

* Provincial Med. Journal, vol. i, 1843, p. 116. 
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any given case, and experiment and observation have taught us how to 
induce certain desired conditions of the urine. To Dr. Booerts, of Man- 
chaster, the credit is due of having systematized a plan of treatment 
whereby, under certain favorable circumstances, calculi may be at least 
partially dissolved without injury to the ^neral health. 

The two propositions with which Dr. Koberts commenced his inves- 
tigations were: (1) that solutions of the alkaline carbonates exercise a 
0(uvent action upon uric acid; and (2) that the urine can be rendered 
alkaline from alkaline carbonates by the administration of certain salts 
by the mouth. Starting from these data,' Dr. Roberts next investigated 
tne solvent powers of carbonate of potash and carbonate of soda, and 
proved that the former is decidedly more effective than the latter. Solu- 
tions containg from 40 to 60 grs. of carbonate to the imperial pint were 
found to possess the greatest solvent power, and 2 pints of such a solu- 
tion allowed to flow over a calculus of uric acid produced a daily dissolu- 
tion of 17.1 per cent. The best way of alkalizing the urine was the next 
subject for inquiry, and this was found to consist in giving repeated 
doses of the acetate or citrate of potash. If 40 or 50 grs. of either of 
these salts are dissolved in 3 or 4 oz. of water, and administered every 
three hours, the decree of alkalescence produced in the urine will cor- 
respond to the maximum solvent power of solution of carbonate of pot- 
ash. The urine thus rendered alkaline may become turbid from deposi- 
tion of amorphous phosphate of lime, but under these circumstances 
solution is not checKed. If, however, the urine becomes ammoniacal, 
the mixed phosphates will be deposited on the surface of the stone, and 
the solvent power of the alkalized urine entirely ceases. 

Calculi composed either of uric acid, cystine, or urostealith are alone 
amenable to the action of solvent remedies taken internally. Oxalate of 
lime resists anv solvent which can be introduced into the bladder by any 
method, and the phosphate of lime and the ammonioco-ma^nesian phos- 
phate require an acid which can be introduced only by injection. But 
lor the removal of even a small uric acid concretion, a considerable time 
is required; a period of Ave to six weeks is calculated from experiment, 
and during the whole of this time the urine must be kept constantly 
alkaline. Under the most favorable conditions this prolonged adminis- 
tration of alkalies, and the consequent diuresis, must be attended with 
waste of tissue and loss of strength. These inconveniences may, however, 
be reduced to a minimum, by employing the acetate or citrate of potash 
as above described.' 

When the stone is larger, not.only must the time required be much 
longer, but there will also be the greater probability that one or more of 
the lavers are composed of oxalate of lime, or that the calculus has re- 
ceived a coating of phosphates, on which the alkalies have no effect. 
For any chance of success, therefore, in attempting solution of calculus, 
the urine must be acid, the stone small and composed of uric acid, and 
without a coating of other ingredients. The application of the treat- 
ment is therefore confined within very narrow limits, and the cases in 
which benefit may be expected are precisely those which are promptly 
and successfully dealt with by means of lithotrity. For renal concretions, 
however, the large majority of which are composed of uric acid, the 
treatment by alkaline solvents is especially indicated. 

1 Urinary and Renal Diseases, p. 293. 

* For evidence on this point see Dr. Roberts' treatise, p. 809. 
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According to Dr. Bobcrts, cystine is eyen more suitable for the ap- 
plication of the alkaline solvent treatment than uric acid. In two of his 
experiments in which a cystine calculus was exposed to a solution of car- 
bonate of potash^ dissolution took place at the rate of 20 per cent, of 
the weight of the stone in 24 hours. It does not appear, howeyer, that 
any experiments of this kind haye been conducted upon a patient the • 
subject of a cystine calculus. 

The solvent treatment has been successfully adopted in a case re- 
corded by Heller, in which the calculus was composed of urostealith. 
Two drachms of carbonate of soda were administereil daily, and with an 
increased flow of urine the patient voided some soft concretions, always 
accompanied by fine sand or grayel of ammoniaco-magnesian phosphate. 
Some of the fragments were as large as half a hazel nut; they were con- 
cayo-convex in snape, and evidently part of a large stone. The patient 
was discharged cured in 14 days. When admitted, the urine was found 
to be neutral in reaction and to contain no uric acid. The urostealith 
began to appear in the urine very shortly after the alkaline treatment 
was commenced. The cure is said to have been complete.' 

In addition to the method of dissolving calculi by the internal ad- 
ministration of alkalies, numerous attempts have been made to produce 
solution by injecting solvents into the oladder. The substances that 
have been used for tnis purpose are lime-water, alkaline solutions, acid 
solutions, and a solution of the nitro-saccharate of lead. 

Dr. Hales appears to have been the first who endeavored to prove by 
experiments that fluids injected into the bladder by the urethra were 
capable of diminishing the size of a yesical calculus. He invented a 
double catheter, which he used for washing out the bladder, and com- 
pared the fluid injected with that expelled ^ter contact with the stone. 

Dr. William Butler, of Edinburgh, instituted in 1752 a series of ex- 
{>eriments with lime-water, and soon after a case occurred in the prac- 
tice of Dr. Rutherford, which was reported to be attended with complete 
success. 

Solutions of caustic potash and of carbonate of soda have also been 
used as injections for a similar purpose, and a few cases haye been re- 
ported in which success is said to have been obtained.' Dr. Roberts,' 
however, has instituted numerous experiments in order to test the sol- 
vent power of various alkaline solutions directly applied to the calculus. 
For this purpose he placed a section of a uric acid stone in a ten-ounce 
phial, and passed over it at blood heat a current of the solvent as larse 
as the capacity of the urethra might be supposed to permit. The sub- 
stances used in solution were — carbonate ox potash, carbonate of lithia, 
borax, borax with liquor sodse, phosphate of soda, lime-water, caustic 
soda, and caustic potash. As a general result, however, of all these ex- 
periments it was found that dissolution prpgressed only at the rate of 
one or two grains per hour. Such a result, as Dr. Roberts points out, 
clearly shows that nothing is to be expected from injecting similar solu- 
tions mto the bladder. 

For the treatment of phosphatic calculi, acid solutions have been 
used as injections with satisfactory results. Sir Benjamin Brodio em- 
ployed a weak solution of nitric acid, composed of 2^ minims of strong 
acid to each ounce of distilled water. A double catheter was used, and 

' Hell#?r'8 Archiv, ii., 1845, p. 2. 

* Pereira's Materia Medica, 8d edition, vol. i., p. 261. 

'MeU.-Chir. Transactions, vol. xlviii. 



THB soLWiirr tbeatmfnt of calculus. 



345 



the solution was injected into the bladder for from 15 to 30 minutes 
every two or three days. A nhosphatic calculus was thus dissolved, with 
relief to all the symptoms. More recently the same method was tried by 
the late Mr. Southam, of Manchester, for dissolving the fragments of a 
phosphatic stone after repeated operations by lithotrity. In this case 
the calculus could be easily crushed, but fresh phosphatic concretions 
continued to form as fast as the old ones were broken up, and in order 
to get rid of them an injection containing two drachms of dilute nitric 
acid to a pint of water was used every second or third day. In the course 
of a short time the old fragments were completely dissolved, and the for- 
mation of fresh deposits ceased. * It is probable that, under similar cir- 
cumstances, the o})eration of lithotritv mi^ht be considerably aided by 
injections of the kind, and especially lor those patients who are unable 
completely to empty the bladder. 

Other substances which have been used for a similar purpose are the 
nitro-saccharate and acetate of lead. These were suggested by Dr. Hos- 
kins,' of Guernsey. When a solution of acetate of lead comes into con- 
tact with a phosphatic calculus, double decomposition ensues, and results 
in the formation of phosphate of lead and acetate of lime and magnesia. 
Dr. Hoskins believed that the principle of double chemical decomposition 
was especially adapted for the disintegration of vesical calculi, and that 
the agent employed was more energetic as re^ds the concretion, and 
less injurious to the organ in which it is contamed than any of the un- 
combined solvents. 

As the salts in the urine tend to decompose the solution, and lessen 
its effects on the concretion, the bladder should be evacuated, and washed 
out with tepid water before the solvent is introduced. A double current 
caoutchouc catheter is the best for this purpose, as it enables a continu- 
ous stream to be employed ; and, on account of its flexibility, it is less 
liable to irritate the urethra. From 4 to 8 fluid ounces of the solution 
may be thrown into the bladder at a time, and renewed every 10 or 15 
minutes, as often as may be deemed proper. Bv renewing the liquid at 
short intervals, much greater effect on the calculus is insured than when 
the injection is allowed to remain a long time ; for the precipitate formed 
by the decomposition soon envelops the stone, and puts a stop to further 
action until a fresh surface is exposed. Exercise during the retention of 
the injection increases its effects. Some slight reaction may be produced 
by the first introduction of this or any other fluid into the bladder ; when 
such is the case, the operation should be remitted for a day or two, and 
cautiously renewed. The injection may be either warm or cold, as may 
be most a^eeable to the sensations of the patient. Warmth favors the 
decomposition of the calculus. 

As an aid to lithotrity, in cases of phos{)hatic calculus, a solution of 
the acetate of lead is doubtless worthy of trial. From half a grain to a 
grain may be dissolved in each ounce of distilled water with two or three 
drops of acetic acid. Super-acidulation is necessary on many accounts ; 
it secures perfect solution, increases the decomposing activity of the 
liquid, and prevents the formation of any carbonate of lead. 

The attempts made to dissolve calculi by the aid of electricity have 
not resulted in the discovery of any method by which this agent can be 
employed with any prospect of success. Prevost and Dumas in France, 

'Dr. Roberts. Med.-Chir. Transactions, vol. xlviii. 
' London Journal of Medicine, Oct , 1851. 
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and Sir W. B. O'Shaughnessy of Calcutta, proposed to electrolyze urinary 
calculi in the bladder. For this purpose, however, an electric current of 
yery great intensity would be required to be used for a considerable time, 
and it is obvious that such a procedure could not be carried out in the 
bladder. Bonnet suggested that a solution of nitrate of potash should 
be injected into the bladder, and the calculus subjected to the action of 
electricity in this liquid. The decomposition of the salt would jrield 
nitric acid and potash, and the former of these would dissolve the phos- 
phates, while the latter would act in a similar manner upon the uric acid 
and urates. Dr. Bence Jones showed by numerous experiments that 
lithic and phosphatic calculi could be thus dissolved, out of the body, in 
a solution of this kind, but it appears to be impossible to apply the 
method in the case of a living patient. 

From the above account of the attempts that have been made to dis- 
solve calculi by remedies administered by the mouth or injected into the 
bladder, the conclusion appears to be inevitable that the treatment in ques- 
tion, however valuable as an auxiliary to operative measures, cannot by 
itself suffice for the cure of the large majority of cases of vesical calculn£ 
As a general rule, |)atients do not come under treatment until the stone 
has attained a considerable size, and this in itself is an obstacle, appar- 
ently insuperable, to the successful carrying out of the treatment by sol- 
vents. If, on the other hand, the patient is seen at an early period of 
the complaint, and the calculus is small and presumably consists of uric 
acid, the continuous administration for several weeks of a solution of 
citrate of potash might so diminish the size of the calculus as to enable 
it to pass through the urethra and thus render an operation unnecessary, 
while if it failed in this respect it would in no way prejudice the chances 
of recovery. As an aid to lithotrity in cases of uric acid calculus, the 
solvent treatment by alkalies is particularly applicable, provided always 
that the urine remains free from any trace of ammoniacai decomposition. 
In like manner in cases of phosphatic calculi, the injection of water 
acidulated with nitric acid may occasionally prove a very useful adjunct 
to lithotrity. 
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CHAPTER XXVni. 

THE PBEYElBrTiyE TBEATMEKT OP GALGIXLOUS DISEASE. 

It will have been seen from the acconnt given in a previous chapter 
of the different kinds of stone, and of the mode in which they are pro- 
dacedy that calculus is not a sadden formation. Usually the condition 
of urine to which it is due comes on gradually, and exists for some time 
before the actual deposition of solid matter takes place within the uri- 
nary passages, ^ving rise to symptoms or to changes in the appearance 
of the urine which are sufficiently marked to attract the attention of the 
patient. It is here the opportunity is afforded of preventive treatment. 
Very commonly, also, one or more small calculi escape, or there are in- 
dications of the presence of a stone in the kidney or ureter, and preven- 
tive treatment includes the attempt to dislodge such calculi before they 
attain too great a size. In these cases the solvent treatment is most 
useful, and at the same time most likely to prove successful. The stone, 
of course, canuot be reached by instruments before it arrives in the blad- 
der • there is, further, every probability that while in the kidney it is 
both small and of uniform composition, and it is moreover so situated 
that there will be a constant flow of urine over its suilacc, so that the 
solvent will be continually renewed. 

The premonitory symptoms indicating the tendency to the formation 
of calculus are found in the sensations of the patient, and in the appear- 
ances presented by the urine. The sensations are due to the presence in 
the urine of some abnormal constituent, which instates the kidney and 
the mucous membrane of the urinary passages. They rarely amount to 
positive pain, and are often unheeded or attributed to other causes. 
Sometimes they are altogether absent. There is frequently a dull aching 
in the loins, or a sense of weight and fatigue, caused probably by con- 
gestion of the kidneys, but very commonly supposed to be the result of 
Jaiifrae. 

Another symptom of the presence of uric acid or of oxalates in the 
urine is a sensation of heat in the bladder. This gives rise to a more 
frequent desire to pass water than is habitual with the individual, and 
sometimes micturition is accompanied by a feeling of heat, which may 
amount even to scalding, along the urethra. 

Any habitual or frequent pain in the loins, more especially when not 
to be accounted for by over-exertion, any uneasiness about the bladder, 
or heat along the urethra, or any unusual frequency in micturition or 
urgency in the desire should direct attention to the state of the urine, an 
examination of which will very commonly reveal the cause of the symp- 
toms. 

The appearances presented will be some of those already described, 
but in the case of oxalate of lime no change will be noticed bv the patient, 
or visible to the naked eye. In other cases it frequently happens that 
the urine is perfectly clear when passed, but throws down subsequently, 
on cooling, a more or less copious precipitate of urates. This occurs 
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from time to time to every one, but it should not be habitnaL When it 
is 80, the urine should be examined with the microscope. Most prob- 
ably, as soon as the deposit has fallen, crystals of uric acid will be found, 
which, on subsequent examination at interyals of twelve hours, will be 
seen to have increased in number and size. The rapidity with which 
these crystals form, and the proportion in which they exist, will measure 
the tendency to deposit in the urinary passages, and the necessity for 
treatment. In more urgent cases there will be found, after the urine 
has stood for a short time, a red crystalline sediment of uric acid, with or 
without a superincumbent stratum of lithates, and these crystals are often 
found firmly adhering to the bottom and sides of the vessel. It some- 
times happens that crystals of uric acid or oxalate of lime are voided 
with the urine, and are precipitated before the latter cools. This is a 
symptom of serious import, inasmuch as it shows that a similar precipi- 
tation may take place within some part of the urinai'y tract, and give 
rise to the formation of a calculus. 

In cases where there is danger of the formation of a phosphatic stone, 
the 8ymi)toms will already have been so urgent that a special description 
of them is necessary here. 

The case of children requires special mention. Statistics show that 
calculus occurs as often before ten as during the whole life afterwards. 
We cannot get from children an account of tlieir sensations, and any 
abnormal appearance in their secretions is likely to escape notice. 
Usually, however, there are indications which may call attention to the 
state of the urine, even before calculus is formed. The mucous mem- 
brane of the child's bladder seems to be particularly sensitive to the 
Cresence of abnormal constituents in the urine. This condition is shown 
y frequency of micturition, sometimes accompanied with pain, and the 
urine is expelled with unusual force. There mav also be a slight puru- 
lent discharge from the urethra, with soreness at the meatus. jNoctumal 
incontinence is another common consequence of the irritant properties of 
urine containing uric acid in excess or oxalate of lime, and strangury has 
been met with which could be attributed to no other cause. 

In children the urine is naturally abundant, paler than in the adult, 
and less liable to deposits of urates from accidental causes. But all the 
deposits met with in the adult may occur, and the urates may be present 
in such quantity as to give the urine a turbid appearance when passed. 
It is only in children that calculi composed exclusively of urates are 
found. As the urates are paler the urine may have a milky aspect. 
Phosphates would also give a similar appearance. The distinction is 
readily mode out by simple chemical tests or by the microscope. 

The treatment to be adopted in order to prevent the formation of 
concretions or calculi will vary according to the nature of the deposit, 
but in all the same principles are to be applied. These are: — 

1. To diminish the amount of the abnormal constituent in the urine; 
or to remove, so to speak, the diathesis. 

2. To prevent the calculous material from being jirecipitated. 

3. To keep the urine in a dilute state, by prescribing abundance of 
fluids, and to flush the urinary system from time to time. 

To attain the first of these objects, strict attention must be paid to 
diet, exercise, and the secretions generally. It must be remembered that 
the constituents of the urine have a double source in food and tissue, and 
to keep these constituents in a normal condition, perfect digestion and 
thorough metamorphosis are required. 
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When uric acid is the deposit to be apprehended^ the diet must be 
carefully regulated. It must be simple, digestible^ and above all, mod- 
erate. Animal food must be taken in limited amount, and it must be 
divided among the different meals, so that at no time shall a lar^e excess 
of highly nitrogenized material be taken into the blood. Farmaceous 
food must be substituted for meat, according as the state of the digestive 
organs permits. Under a strictly vegetable diet the urine becomes alka- 
line, and uric acid calculus is an impossibility; but in many instances 
even a moderate preponderance of vegetables causes djrspepsia. Perfect 
digestion is a condition absolutely necessary to success in preventing the 
formation of uric acid. Ale and porter should be excluded from the list 
of beverages, so also the stronger wines, port and sherry. The wines 
best suited for these cases are liock, burgundy, claret. Only one kind of 
wine should be taken at a meal, and that in moderate amount; the par- 
ticular kind will be determined by the peculiarities of the case. If 
stimulants are required, brandy, with soda-water or effervescing lithia- 
wuter, taken weak, forms an excellent drink. 

Exercise is of the greatest importance. It should be moderate and 
habitual, not violent and with long intervals of inaction. It introduces 
abundance of oxygen by the quickened respiration, increases the meta- 
morphosis of the tissues, and by this consumption of material makes a 
demand for the nitrogenized constituents of food, which, by their imper- 
fect oxidation, give rise to uric acid. The patient, therefore, should 
take a daily walk or ride, sufficient to promote a healthy action of the 
skin without inducing undue fatigue. 

The necessity for attending to the secretions and excretions is obvious. 
The abundant secretions poured into the alimentary canal have not only 
an important action on the food with which they are mixed, but are 
themselves in part resorbed. They have, therefore, a double influence 
on the ultim&te results of metamorphosis; first, by their action on the 
first stage of assimilation, and again, as containing matter both nitroge- 
nized and non-nitrogenized, in a state of retrograde change intermediate 
between the food or tissues and the excretions. Any deficiency or per- 
version in them must affect the composition of the excretions. It is 
necessary, also, that the different excretory organs should be in healthy 
action. Excretions retained in the blood retard and vitiate metamor- 
phosis, just as the products of combustion, prevented from escaping, wil! 
extinguish fire. 

The skin, therefore, and the bowels must be attended to. Flannel 
frictions, and an occasional Turkish bath, will meet the first indication. 
The bowels should be kept (juite open. In selecting aperients, salines, 
except in cases where the patient is well nourished and plethoric, should 
be sparingly resorted to. The best purgatives will be those which at the 
same time act on the liver. The important part this organ takes in the 
process of assimilation by the changes it effects in the blood passing 
through it, as well as by the action of the bile on the food in the intes- 
tines, would lead us to expect that any derangement of its functions 
would react on the condition of the urine, and such is found to be mark- 
edly the case in organic disease of the liver. This must always be borne 
in mind; any hepatic derangement should be corrected, and even where 
no indication of this exists, great benefit will often follow the use of 
medicines believed to increase the activity of this organ. 

It is a work of time materially to diminish the amount of uric acid in 
the urine, and until this is effected, it is necessary to prevent it from 
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being set free and precipitated—the second of the great indications. 
This is accomplished by the administration of alkalies; bnt it is not a 
matter of indifference either which of the alkalies should be selected or 
what preparation employed. Ammonia is useless, as it possesses little or 
no power of affecting the acidity of the urine. Soda, potash, and lithia 
do this readily; but the uric acid salts with these bases differ in solu- 
bility, the urate of potash being the most soluble. Abundant eyidence 
in proof of tliis statement will be found in an excellent paper by Dr. 
William Roberts,' of Manchester, on the " Solvent Treatment of Urinary 
Calculi," in which he details the results of the most carefully conducted 
experiments with solutions of soda, potash, and lithia on uric acid. 

** The potash salt was found sensibly to excel the soda salt as a sol- 
vent for uric acid." And in a foot-note he says: ^' Some experiments 
were also made with carbonate of lithia, which has been much vaunted 
in recent times as a solvent for uric acid. Its power was found much 
inferior to that of the carbonates of potash and soda. Its reputation 
seems to have been gained through its comparative insolubility. Only 
weak solutions of it could h^ employed, and these were compared witt 
solutions of potash and soda, which were much too strong for effective 
dissolution." 

Potash is, for all practical i)urposes therefore, the most useful of the 
alkalies, and it maybe given in the form of liquor potass®, or of the 
bicarbonate, or of a salt of some vegetable acid — the effect, however, of 
each of these being very different. When the potash or soda salts of 
vegetable acids, citrates, tartrates, acetates, etc., are given, the acid, by 
a slight process of oxidation, becomes changed into carbonic acid, and 
the carbonate of soda or potash appears in the urine, rendering it alka- 
line. In this form the potash will prevent the precipitation of uric acid, 
but will do little or nothing more. It does not affect the chemical pro- 
cesses ^oing on in the tissues, and it may be taken for a considerable 
time without producing any lowering effect on the system. Liquor 
potassse, on the other hand, does not so speedily or persistently render 
the urine alkaline, but it exerts a powerful influence on the metamor- 
phosis of the tissues. It appears in the urine in combination with sul- 
phuric or phosphoric acid, increasing the absolute amount of these acids 
m the secretion. They are formed at the expense of protein compounds, 
the oxidation of which has been determined by the potash, just as the 
same alkali oxidizes organic matter out of the body, and gives rise to 
acids by which it is neutralized. This liquor potasssa, therefore, is a 
powerful agent, and may be most useful where semi-effete material accu- 
mulates in the blood, and oxidation requires to be accelerated, or most 
injurious where the waste is already excessive. It should never be em- 
ployed merely for the purpose of rendering the urine alkaline. The 
bicarbonate is intermediate m its effects. It nas not the alterative power 
of the liquor potassse, but it has a greater eliminant action than the 
citrate, acetate, etc. 

Combining these different indications, the following is the plan of 
medicinal treatment, the results of which, with regulation of the diet, 
have been most satisfactory. 

Usually a minute.dose of pil. hvdrarg., gr. ^th to |^th, is given twice 
or three times a day with extract of taraxacum in the form of a pill, and, 
if the bowels do not act regularly, pil. rhsei co. added or substituted for 

* HedL-Ohir. Trans , vol. xlviii 
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tarazacnm till this is the case. The use of mercury in minute doses^ as 
favoring the action of other diuretics, is an advantage, in addition to its 
influence on the liver and the general nutritive processes. At the same 
time, 15 to 30 ^ains of the bicarbonate of potash with infus. calumbse, 
or other Tegetable tonic, is ffiyen three times a day. This often im- 
proves the digestion ; but, when such is not the case, or when the bicar- 
bonate does not seem to answer, or is not required, the citrate of potash, 
with a bitter infusion, may be substituted. Quinine and iron, or strych- 
nia and iron, will often be found useful, and may be given with the 
citrate of potash, as ferri ot quinisB cit., or ferri et strychnias cit. The 
liquor potasssB is very rai*ely required. To any of these, taraxacum in 
the form of the extract of the British Pharmacopoeia, or ot the fluid 
extract, may be added with advantage, but by far the most useful form 
is the infusion, dandelion-tea, in considerable quantity. This treatment 
will not only reduce the amount of uric acid in the urine, but will often 
result in remarkable improvement of the general health where this has 
previously suffered. In some instances of obstinate dyspepsia and general 
weakness the mineral acids may be required ; and, when it is found that 
they relieve these conditions, they may be given for some time. They 
do not greatly increase the acidity of the urine, and will not cause the 
precipitation of uric acid, while, by their influence on the digestion, they 
may preyent its formation. 

Verv commonly, however, patients who are passing uric acid in con- 
siderable quantity, or in whom a calculus is actually in process of forma- 
tion, are otherwise in excellent health. In such cases, very little beyond 
strict attention to diet will be required, with a plentiful use of water as 
drink ; and the precipitation of the uric acid must be prevented by the 
administration oi the citrate or acetate of potash. Dr. Boberts has 
shown that the urine may be kept persistently alkaline by this means for 
many months, without injurious effect either on the system or on the uri- 
nary passages. To effect the solution of a uric acid calculus he admin- 
isters 40 to 60 grains of one of these salts every three hours in three or 
four ounces of water ; but a minor degree of alkalescence will suffice to 
prevent the uric acid from being deposited. 

When oxalate of lime occurs as an habitual deposit, the treatment 
cannot be laid down with the same exactness. It is not probable that 
food containing oxalates is taken in such quantity as to give rise to dan- 
ger of calculus, but substances known to contain them should be 
avoided. The chemical derivation of oxalic acid from either saccharine 
or nitrogenous substances gives no indication as to the diet. The omis- 
sion of sugar from the food and the limitation of starch have, however, 
been recommended on hypothetical grounds. Addition of lime-water to 
urine will cause deposit of oxalate of lime when previously absent ; and 
administration of salts of lime has been followea by the appearance of 
oxalates in the urine. On these grounds, the removal' of lime from the 
water used as drink has been prescribed. It has also been ascertained by 
experiment that the addition of anv mineral acid to urine retards pre- 
cipitation of oxalate of lime, and for this reason the administration of 
mmeral acids has been recommended. Oxalate of lime, however, is often 
associated with urates and free uric acid ; and a better reason for giving 
the mineral acids is that experience has shown them to have a sneciu 
influence on the peculiar dyspepsia sometimes accompanying oxaiuria. 
There are thus no sufficient indications for any special line of treatment, 
and we have to faU back on general principles. It must be borne in 
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mind that oxalate of lime is usnallj associated with excess of urea, in- 
dicating waste of food or tissue^ this furnishing an important clue to the 
treatment. 

All known causes of waste must be ayoided — ^such as over-work, espe- 
cially mental anxiety ; and excesses, especially sexual. Obstinate sper- 
matorrhoea is very frequently accompanied by oxalate of lime in the 
urine. Host, relaxation, change of air and scene, will often effect much 

food. As to food, no absolute rule can be laid down. The quantity and 
ind must be regulated not so much by the chemical composition as by 
the digestibility ; it must, however, be oi a nourishing character. It will 
usually be found necessary to limit the amount. Saccharine matters 
should be taken sparingly, or, if necessary, prohibited altogether. If 
there is ])ain in the epigastrium soon after eating, and especially if accom- 
panied with acidity and flatulence, vegetables, sugar, and beer should not 
be taken. If none of these inconveniences are experienced, vegetables 
and ripe fruit may be used in moderation. As regards stimulants, brandy 
and water, or brandy and soda-water, a dry sheriy, or better than these 
a good Burgundy, are most suitable. The action of the skin must be 
favored, and the bowels must be kept gently open. The most important 
matter, however, is to render digestion easy and perfect. This will 
sometimes be found very difficult. The mineral acids, as recommended 
by Dr. Golding Bird, are often very useful, especially the dilute hydro- 
chloric or nitro-hydrochloric acid, with inf. calumbas. In other cases, 
bismuth or alkalies with ammonia are of gi*eat service. The good effects 
of small doses of pil. hydrarg. are often very evident in these cases, as 
well as in deposit of uric acid, and infusion of taraxacum i*arely fails to 
do good. When the digestion and the general health are improving, the 
amount of oxalate of lime deposited usually diminishes. Its continued 
presence, under these circumstances, need not excite apprehensions of 
the formation of calculus when it takes the form of octoiiedra. These 
are rarely found formed in the urinary passages, or in urine newly passed. 
But when dumb-bells are met with, as they are formed even in the 
tubules of the kidney, every measure which experience or even liy])othe- 
sis has suggested for preventing the formation of oxalate of lime in the 
urine should be tried. Rigorous diet, water free from lime as drink, 
mineral acids as medicines, with regular exercise and frequent baths, till 
the threatening deposit ceases to appear, must be insisted on. From time 
to time, also, tne urinarv organs should be flushed. Large quantities of 
pure water should be drunk on an empty stomach, or some diuretic 
infusion with citrate or acetate of potash may be substituted. Nothing 
will answer better than the dandelion-tea already mentioned, weaker ana 
in greater Quantity than would be ordered for habitual use. 

When there is reason to suppose that a calculus exists, the same strin- 
gent measures should be adopted, even when only the octahedral form of 
crystal is present The presence of a foreign body will determine pre- 
cipitation which would not otherwise occur; and a calculus may increase 
in size when there would be no danger of a new formation. 

Little need be said respecting cystine. It is exceedingly rare, and 
when met with may be kept in solution by alkalies. Little is known 
experimentally as to the prevention of its formation. Its composition 
suggests some relation with the bile, and may direct attention to the 
functions of the liver. The fact that cystine is commonly met with in 
scrofulous individuals may lead us to employ cod liver oil. When cys- 
tine calculi are formed, and are of small size, they may be treated by the 
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administration of alkali, or by acid injections into the bladder. Cystine 
calculi are even more favorable for the alkaline solvent treatment than 
uric acid, not only from their greater solubility in alkaline urine, but 
from the fact that they are usually unmixed, being composed of pure 
cystine for the most part 

When the urine is phosphatic, the danger of the formation of a cal- 
culus will vary according to circumstances. If the condition be due to 
the precipitation of phosphate of lime by fixed alkali there is little fear 
of such a result. It is when the urea has undergone ammoniacal decom- 
position that a calculus is liable to be formed. If inflammation of the 
mucous membrane of the bladder has not preceded this change, it will 
certainly be set up by the irritant action of the ammonia, and the mucus 
poured out offers the condition required for the formation of stone by* 
glueing together the precipitated mixed phosphates. 

When the urine is retamed in the bladder by some mechanical obsta- 
cle, as enlarged prostate or stricture, or by paralysis of the muscular 
coat, the danger is proportionably increased, as in paraplegia or in atony 
from general or local debility. When, on the other hand, there is spasm 
and frequent micturition, it is less. The one all-important point of 
treatment is to see that the bladder is completely emptied by introduction 
of the catheter twice a day, and to wash it out with warm water simply, 
or with water to which a small proportion of dilute nitric acid has been 
added. 

Preventive measures are demanded with especial urgency when one or 
more calculi have been passed, or when there is reason to suspect the ex- 
istence of a small calculus in any part of the urinary tract. It is rare 
that calculi are formed singly. The same cause is in operation in every 
part of each kidney, and if precipitation takes place at one point it will 
probably do so at others. A nucleus once formed, growth is a matter of 
certaintv. Sometimes all the calculi will make their way out; sometimes 
all will be detained in the kidney, or one or more may be arrested at any 
part of the urinary appai'atns. The results are various — suppurative in- 
flammation of the kidney from direct irritation of one or more calculi; 
expansion of the pelvis and inflammation and ulceration of its mucous 
membrane, with atrophy of kidney or peri-renal abscess; suppression of 
urine by impaction of calculus in the ureter; renal colic, from difficult 
passage of stone along the ureter. These do not come within the scope 
of this work. The point here to be considered is the detection of stone 
while so small that tnere is a chance of expelling it, and the best means 
of effecting this object. 

Except in the case of the passage of a small stone along the ureter, 
symptoms experienced by the patient give little aid. A calculus of some 
size lodged in the pelvis will often give rise to pain sufficiently character- 
istic to warrant a diagnosis; but for the most part careful watching of 
the urine from day to day, and under different circumstances, is required. 
This usually affords grounds for diagnosis of the existence and seat of a 
calculus. 

However small a calculus may be, violent exercise, prolonged jolting 
in riding of driving, will cause it to bruise the part with which it is in 
contact, and give rise to bleeding; and, long before blood becomes evi- 
dent to the naked eye, the corpuscles may be detected by the microscope. 
Blood-corpuscles appearing constantly after exercise, disappearing on rest, 
associated with some precipitate in tne urine of a nature to form calcu- 
lus, and with no evidence, local or general, of other disease to account 
23 
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for it, famish a strong presumption of calculas. Bat before a calcnlns 
can rapture capillaries, it mast abrade the mucous membrane and dis- 
turb the epithelium; and these cells, with the blood, not only furnish 
strong corroborative signs^ but indicate the exact seat of the calculi. 
The cells from the calyces are irregularly spheroidal and small; those 
from the pelvis larger, but still irregularly spheroidid in form. The epi- 
thelium of the ureter is conical, that from the bladder between spheroi- 
dal and squamous in chararter, readily distinguished by the large size of 
its cells. 

A patient in whom there is reason to suspect the existence of calcu- 
lus should be made to take exercise, at first gentle, a simple walk or 
drive; and this giving no results, exertion of a more vigorous kind, horse- 
exercise and the like. The urine passed an hour or two afterwards should 
be allowed to stand for a short time, and should then be examined for 
blood-corpuscles and epithelial cells, and compared with urine passed be- 
fore the exercise. A single experiment must not be relied on, the re- 
sults being sometimes negative for a time, though afterwards conclusive. 
When blood-corpuscles are met with they usually diminish gradually in 
number, and sometimes disappear. In other cajses they are never alto- 
gether absent, and the effect of exercise is to increase the number of epi« 
thelial cells without greatly affecting the blood-corpuscles. 

When a calculus has been lodg^ for a length of time in the pelvis 
there is often little or no blood, and the epithelium is replaced by a con- 
stant;, but not considerable, discharge of pus-corpuscles. These cases 
often require watching for some time; all the urine passed should be sub* 
mitted to the medical attendant, and most commonly there will eventually 
be detected small scales, detached from the exterior of the calculus, 
which, by their crystalline appearance under the microscope and be- 
hayior with reagents, will afford some clue as to the character of the 
stone. 

A stage in the early history of calculus requires special mention — 
that is, the passae^e of tne stone along the ureter. This generally occa- 
sions some pain, but not always of a seyere character. When, howeyer, 
the stone is so large as to traverse the canal with difficulty, the suffering 
occasioned is most acute. There is great pain in the region of the kid- 
ney on one side, never altogether absent, but coming on m paroxysms. 
It shoots upwards and forwards, but more especially downwards, along 
the course of the ureter and down the groin to the testicle of that side. 
The testicle, also, is retracted. More or less local tenderness accom^ 
panics the pain, and usually there is violent sympathetic yomiting. The 
treatment will consist of diluents, baths, opium, or subcutaneous injec- 
tions of morphia, or the inhiJation of chloroform so as to produce par- 
tial anaesthesia. The occurrence of such an attack, more or less acute, 
will be an important fact in the history of a case in which stone is sus- 
pected to exist. 

When positive evidence of the presence of a calculus is obtained, no 
time should be lost in endeavoring to bring it away. This brings us to 
the third point of preventive treatment, fluids should be taken in yery 
lar^e quantities, either distilled water or rain-water, weak linseed or dan- 
delion-tea; or, if the stone is uric acid, weak solutions of acetate or citrate 
of potash. The use of the more stimulant diuretics, such as juniper, 
turpentine, etc., is not unattended with danger, and should be avoided. 
While these diluents are being given, the urine should be retained as 
long as possible, so that the bladder, the ureters, and their renal cxpan- 
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sions may be distended. At the same time warm baths should be taken, 
with the view of inducing a general relaxation of the muscular struc- 
turesy and the dislodgment of the stone may be favored by movement, 
walking, riding, etc. 

Should there be any reason to suspect constriction of any portion of 
the urethra, a full-sized instrument should be passed, and it any stric- 
ture IS detected it would be best treated, if possible, by rapid dilatation. 

When from the symptoms detailed, there is reason to believe that a 
concretion has traversed the ureter from the kidney to the bladder, the 
patient should be directed to watch closely all the urine excreted. After 
the calculus has reached the bladder, there may be a complete cessation 
of all the acute symptoms, until the stone has reached a certain size, 
when the symptoms characteristic of vesical calculus will show them- 
selvee. In other cases the distressing symptoms will be present from the 
first. 

If, after the lapse of a few days, no calculus has been passed, no fur- 
ther time should be lost in bringing it away. This may be sometimes 
accomplished by washing out the bladder by means of an aspirator and 
a full-sized injecting catheter. If, however, the concretion is too large 
to pass through the tube, it should be broken up by means of the litho- 
trite. After this has been accomplished, the aspirator and evacuating 
tube may be employed to remove all fragments from the bladder. 
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CHAPTEE XXIX. 

AOITTE AND CHRONIC INFLAMMATION OF THB PROSTATE GLAND. 

The prostate gland is snbject to inflammation which maj be either 
acute or chronic; the affection in either case being generally associated 
with, and dependent upon, a similar condition of the urethra or bladder. 

Gonorrhoeal inflammation is the most frequent cause of acute prosta- 
titis, another, but less common cause, is seyere stricture of the urethra. 
In this latter case the obstacles presented to the free flow of urine pro- 
duce inflammation of the parts posterior to the stricture, in a degree 
corresponding to the desree and extent of the constriction. The pros- 
tate may also become inflamed during the course of cystitis, and as the 
result of the presence of a calculus in the bladder and of the lodgment 
of calculi in the prostatic urethra. Other local causes, such as mechani- 
cal yiolence of yarious forms — e.^. rough catheterization, the use of 
strong injections, and the application of caustics — ^may giye rise to in- 
flammation of the prostate. 

There are other more or less indirect causes of prostatitis. Some amount 
of inflammation of the ^land may be set up in gouty and rheumatic sub- 
jects by exposure to cold and damp, as by sitting on moist ground. The 
influence of horse-exercise, to which an attack of prostatitis has some- 
times been attributed, may be doubted, and the same may be said with 
regard to sedentary habits. Inordinate sexual intercourse, especially 
when urethritis exists, mdy be an occasional cause of the affection, and, 
under similar circumstances, too nutritious or highly-seasoned yiands, 
and the excessiye use of yinous and spirituous liquors, may be credited 
with setting up prostatic inflammation. Prostatitis has sometimes been 
attributed to the use of purgatiyes and of certain medicines, such as co- 
paiba or cubebs, which haye a specific action on the urethrd mucous 
membrane. The eyidence, howeyer, of such a causation is at least doubt- 
ful. An oyerdose of cantharides ma^, howeyer, produce cystitis, and in 
such a case the inflammation may easily extend to the prostate. 

The incipient symptoms of acute prostatitis are a feeling of weight 
and uneasiness in the perineum, soon followed by an increased desire to 
expel the urine, while at the same time the patient is unable to satisfy 
the calls in a complete manner. These symptoms soon become more 
acute. The pain in the perineum increases and extends in yarious direc- 
tions, shooting down the thighs, to the lumbar region, or often extending 
towards the anus or along the urethra. The pain is particularly in- 
creased by pressure on the perineum. 

There is freouent micturition and scalding in making water, and the 
pain is increasea as the bladder contracts to expel the last drops of urine. 
JSvacuations from the bowels also cause great uneasiness, and there often 
remains a sensation as if the rectum was not completely emptied, giying 
rise to distressing tenesmus. If the finger be introduced into the rectum, 
the gut is felt to be hot, and the prostate seems a smooth, round, and 
hard body, projecting downward on the bowel, and exceedingly painful 



AOirrB AND OHBONIO XBrFLAlOCATIOK 07 TEOB PROSTATE OLAND. 857 

to the patient under pressure of the finger. All the symptoms are aggra^ 
Tated by movement. 

The inflammatory action, if not checked, shortly extends to the neck 
of the bladder and not nnfrequently to its whole inner lining — total re- 
tention of urine frequently succeeds; intense febrile symptoms supervene, 
accompanied with delirium; and in this stage the patient may die if the 
bladder be not relieved, and the inflammation not subdued. 

If a catheter or sound be introduced into the bladder, it passes with- 
out any difficulty or causing uneasiness as far as the membranous part 
of the urethra, but its passage through the prostatic portion is attended 
with most acute pain, and ^ves rise to severe spasmodic contraction. 

If the inflammation has continued for seven or eight days, and rigors 
then occur, with increase of febrile symptoms, quickened pulse, hot skin, 
furred tongue, etc., as well as with greater sense of fulness and tension 
in the perineum, more frequent calls for, and greater difficulty of, mic- 
turating, it is most likely that suppuration is taking place. Complete 
retention of urine is now likely to occur. If at this period we examine 
the prostate through the rectum, we shall no longer find it hard and re- 
sisting, but, on the contrary, it will be found to resemble the bladder, so 
that inexperienced persons would most likely be led into error; the 
examination per rectum, as well as the discharge of feces, causes great 
pain; and there is constant tenesmus, with a burning sensation in the 
part 

The fibrous investment of the prostate, softened by inflammation and 
distended by pus, bursts, and allows the escape of a creamy and sanguin- 
eous matter into the urethra, the rectum, or the bladder; then the tumor 
diminishes, the urethra becomes free, the urine flows in a large stream, 
and, as the bladder empties itself, the patient feels his sufferings decrease. 
If, as commonly happens, the abscesses make their way into the urethra, 
they may involve and obliterate the openings of the ejaculatory ducts. 
In very rare cases the abscess has burst into the peritoneal cavity at the 
posterior part of the nrostate, and thus caused fatal inflammation. The 
occurrence is marked by acute pain in the pelvic region, small pulse, 
rigors, and rapid prostration of strength. 

If the abscess opens into the urethra, a very copious purulent dis- 
charge instantly manifests itself from this passage; the urinary discharge 
is accompanied, but more frequently preceded or followed, by the evacu- 
ation of a large quantity of jpurulent matter. After the last drops of 
urine are voided there is a stinging pain, which lasts for a few minutes 
or for a much longer period, according to circumstances. Thero is in 
some cases more or less blood mixed with the discharge, and sometimes 
considerable hasmorrhage takes place. There is also pain in the glans 
penis, as if a burning coal were applied to it. 

Authors relate cases in which a single abscess in the prostate con- 
tained half an ounce or more of pus — such a case is mentioned by Petit; 
but more commonly the abscesses are of ^ smaller size, and so numerous 
that after death the prostate presents a sieve-like appearance from their 
number and minuteness. When the abscess is of long standing, the pus 
is contained in smooth, organized cysts, and is extremely fetid. In oth^ 
cases the fluid is of a light straw-color, and of a cream-like consistence; 
with it is mixed some of the debris of the gland, and occasionallv blood. 
The surrounding textures are softened, infiltrated by serum, and of red- 
dish hue. They may be almost disorganized, and converted into a sab- 
stance not unlike wet tow* 
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When, throngh active and appropriate treatment, acute inflammation 
of the prostate terminates in resolution, all the symptoms above indicated 
diminish; at the same time the li(^uid secreted 07 the follicles of the 
gland augments in quantity, and, mixing with the urine in the form of 
a whitish or grayish viscid matter, settles at the bottom of the veesel 
without adhering to its sides, having yery much the appearance of 
imperfectly elaborated pus. This matter diminishes in its turn, and 
finally disappears as the affected parts return to their natural condition. 

Gnronio inflammation sometimes remains as the result of the acute 
form, or the process may be slow and gradual from the commencement, 
and may be due to exposure to cold or damp, mechanical injury, or vene- 
real excesses. The chief symptoms are: irritability of bladder, evinced 
by frequency of micturition, the act being accompanied and followed by 
increase of pain, a sense of weight and uneasiness in the perineum and 
rectum, loss of power in propelling the urine, which remams cloudy and 
sometimes contains a little blood, and usually a gleety discharge from the 
urethra. All these symptoms are aggravated by exercise, and wey closely 
simulate those of calculus. 

Suppuration sometimes takes place in the connective tissue external 
to the prostate gland. The symptoms are the same as those of prostatic 
abscess, but are less defined, ana the pus is more apt to make ita way 
towards the ischio-rectal fossa. An aoscess of this kind may co-exist 
with suppuration in the substance of the gland. 

Acute prostatitis demands the employment of the most active anti- 
phlodstic treatment. 

If the attack is severe, blood may be taken by cupping from the loins 
or perineum. Leeches, moreover, may be applied above the pubes, par- 
ticularly when pain is experienced there, or to the perineum. The 
French practitioners recommend the application of leeches on the rectal 
surface of the prostate by means of a speculum introduced into the anus. 

After depletion, a warm hip bath, followed by hot fomentations to the 
hypogastrium and perineum, will aid in relieving the painful symptoms. 
The Dowels should be kept open by means of saline purgatives. To 
subdue the pain and irritability of the bladder, morphia may be given 
internally or administered in the form of a suppoAtory. At the same 
time, the acidity of the urine should be diminished by scruple doses of 
the citrate of potash every few hours. The patient must be kept in bed, 
and the diet must be strictly confined to articles of a bland, non-stimu- 
lating character. The hot nip-bath may be repeated once or twice daily. 
Should retention of urine supervene, and not yield to the hot bath or a 
dose of morphia, a gum-elastic catheter, warmed and well-oiled, should 
be passed into the bladder and the urine withdrawn. It better not to 
allow the catheter to remain in the bladder. When all active symptoms 
have subsided, and the patient is able to leave his room, he should be 
directed to abstain for some time from beer, coffee, and spirits, and to 
avoid, as much as possible, exposure to cold or damp, or any sudden ohange 
of temperature. 

If an abscess forms, it is desirable that the matter should find its way 
neither into the rectum, nor behind the bladder, but should pass eitiier 
.into the urethra or to the surface, in order that it may be freely and 
readily discharged. Should it pass into the rectum, a troublesome fistula 
may result, and should suppuration invade the cellular tissue between 
the bladder and rectum, it may ^ve rise to a fatal pyaemia or peritoni- 
tis. We must therefore not hesitate, when fluctuation can be felt in the 
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swelling in the rectam or perineum, to open the abscess bj puncture in 
the former position, and by free incision should the matter be finding its 
way towards the surface of the perineum. 

Should the disease have anticipated the operator, and the abscess have 
opened in the perineum or into the rectum, nothing can be done beyond 
maintaining the general health. A fistulous opening may. remain for 
some little time, but usually closes spontaneously. Should the abscess 
have burst into the urethra, or at the neck of the bladder, little is 
required in the way of treatment. Most commonly the matter gradually 
diminishes in quantity, and eventually ceases. In other instances, the 
discharge disappears for a time, and then shows itself afresh, and this 
miay occur several times before the patient completely recovers. 

In these cases, ulceration of the surface of that portion of the pro- 
state which projects into the bladder sometimes occurs. In this state, as 
even in that of mere enlargement, the gland is liable to bleed. This 
symptom usually subsides spontaneously; while it lasts the patient should 
I>e kept entirely in the recumbent position. 

When the inflammation assumes the chronic form, counter-irritation 
to the perineum is the most effectual method of treatment. This may 
be accomplished by applying the liquor epispasticus of thepharmacopoBia 
to a small spot on each side of the raph§. Small doses of iodide of 
potassium may also be given, and the bowels should be kept open by 
means of saline purgatives, with the view of preventing congestion of the 

Silvio veins. The patient's general health should also be attended to. 
, as is usually the case, there be indications of debility, tonics, such as 
quinine and iron, with full diet and change of air, will materially aid in 
expediting his recovery. All sources of excitement, and exposure to cold 
or damp, must, of course, be carefully avoided. 

Abscesses in the neighborhood of the prostate require the same treat- 
ment as those which occur in the gland itself. As soon as there are any 
symptoms of matter forming in the perineum, a free incision should be 
made. It should be rememoered that collections of pus, of this kind, 
may give rise to retention of urine^ which will be relieved by free inci- 
sions. 
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CHAPTER XXX. 

OHBONIO EKLARQEMENT OF THB PR08TATB GLAKD. 

The most common afFection of the prostate is chronio hypertrophy, 
which may involve the whole, of only part of the organ, producing 
changes in the neck of the bladder, and in the urethra, which inteiiere 
with the power of the patient to expel the urine. This chan^ was for- 
merly considered to ensae from chronic inflammation, the opmion being 
that frequentljr an attack of acute inflammation, partially subdued, and 
not totally extinguished by treatment, led to a state oi engorj^ment, 
which either spontaneously, or through some accidental excitement, 
resumed that action known, in its abated form, as chronic inflammation. 

However, if we carefully examine the enlarged gland, we fail to detect 
any of those changes commonly recognized as inflammatory, such as the 
effusion and oiganization of lymph, by which the component parts become 
glued together and rendered indistinct from one another. There is also, 
us a general rule, an absence of any history of an acute attack. 

iQtbough the change which has taken place in the substance of the 
gland resembles the mere effect of increased nutrition more than any 
other, yet the gland often presents appearances which cannot be referred 
to simple hypertrophy. 

The prostate gland is composed of plain muscular tissue, fibrous tis- 
^ue, and glandular substance proper, the muscular element being the 
most abundant of the three constituents. The hypertrophy may consist 
in an enlargement of the whole gland — ^that is, of ooth lateral lobes and 
of the median portion. This is the most common form of hypertrophy. 
Less frequently, the enlargement mainly affects the median portion of 
the gland, or, while all portions are enlarged, the right or left lobe is 
found to predominate. It very rarely happens that the lateral lobes alone 
are affected, the median portion remaining unaltered.* 

In addition to the enlargement due to hypertrophy of its elements, 
the size of the prostate is often increased by the development of one or 
more circumscribed tumors, which ai*e either imbedded in the interior 
of the substance of the gland, or project from it in various directions. 
These tumors are inclosed in capsules of connective tissue. On section 
they are found to be composed of muscular, fibrous, and glandular ele- 
ments in varying |)roportions; their structure, therefore, closely resembles 
that of the gland itself. Bokitansky firat pointed out that these tumors, 
though often so closely invested and isolated by connective tissue that 
they can be enucleated, are composed of elements precisely similar to 
those of the gland with which they are connected. This observation has 
been confirmed by Sir James Paget,' who compares the manner in which 
these tumors lie imbedded in the enlarged prostate to that in which mam- 
mary glandular tumors sometimes lie isolated in a generally enlarged 
breast. Billroth, however, states that the so-called hypertrophy of the 

* Sir H. Thompeon, Diseases of the Prostate, p. 86. 

* Surgical Pathology, p. 569. 
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prostrate is neyer connected with the formation of new gland-tissne, but 
only with dilatation of the acini and epithelial hyperplasia — 'Hhe so 
frequently obserred enlargement of these glands depends essentially upon 
diffused or nodular formation of myoma/' ' Dr. Oross, also, is of this 
opinion.* The gi'owths in question closely resemble the fibroid tumors 
of the uterus, and the resemblance is a point of considerable interest, 
inasmuch as the homological relations between the prostate (or, strictly 
speaking, the vesicula prostatica) and the uterus are extremely close. 
Sir James Paget points out that the relations of these new-formed por- 
tions of prostate gland are yery intimate to tumors, and also to general 
hypertrophy of glands. These tumors are rarely found in the upper part 
or the prostate; their most common seat is the thicker part of the base 
of the gland at the neck of the bladder, behind the urethra, the orifice 
of which they seriously obstruct. 

The changes in the form and size of the gland yary considerably in 
different cases. In some, it is only slightly enlarged, in others it may 
attain the size of a man's fist. Bartholin relates a case in which the 
gland is said to haye equalled in size a man's head; but this statement is 
probably loose and exaggerated. Mr. Cadge,' howeyer, has met with an 
instance in which the prostate weighed twenty ounces, and measured five 
inches in length, four inches in width, and three and a half in depth. 

In a great many cases the gland is indurated as well as hypertrophied; 
and hence the error into which the older surgeons so frequently fell of 
belieying that the prostate is often the seat of schirrhous disease. When 
the induration is partial, it depends upon the presence of fibrous tumors* 
On the other hand, although an increase of density may be considered as 
the ordinary condition of an hypertrophied prostate, the latter majr be 
softer than usual when the ducts are dilated and filled with secretion, 
and the yeins more deyeloped than in the healthy state. The fibrous 
capsule of the gland is often thickened, but in many cases it has been 
found reduced to a mere film from excessiye deyelopment of the sub- 
jacent parts. 

Enlargement of the prostate influences yery materially the length, 
diameter, and direction of the canal of the urethra. The increase is 
chiefly in the long axis of the organ, so that the lateral lobes become 
oyal and donated, and larger in the middle than at the extremities. 
They may proiect inwards to such a degree as to touch one another, but 
more commonly there is a median groove or gutter left between them. 
The normal length of the prostatic urethra is about an inch and a quar- 
ter, but, in cases of hypertrophy, this measurement is sometimes more 
than doubled. When the enlargement affects the glandular substance in 
its entire circumference, the antero-posterior diameter of the urethra 
becomes increased, and the lateral or transverse diameter greatly dimin- 
ished, so that the canal is reduced to a mere longitudinal slit; if one 
lobe is more' enlarged than the other, the urethra deviates to the opposite 
side. This lateral bend or obliquity in the passage will increase the diffi- 
culty in passing the urine and introducing the catheter. In some cases 
the prostatic portion of the urethra has been found dilated into a kind of 
sinus, capable of containing some ounces of urine. 

Sir Everard Home observed that the left lobe of the gland increases 

1 Billroth, Surgical Pathology and Therapeutics, New Syd. Soc. Translation, 
■voL ii, p. 487. 
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more rapidly and to a greater extent than the right one; and hence that 
the urethra will commonly be found to deviate to the right side. Sub- 
sequent experience, however, enabled him to modify this opinion. Mr. 
Coulson noticed that the right lobe was usually more affected than the 
lefty and it is probable that the greater prevalence of the enlargement on 
the left side, noticed by Sir E. Some, was accidental. 

When the enlargement is irregular, and confined to certain portions 
which project above the surface of the gland, the latter will present a 
rough, knobbed appearance. These irregular masses may be developed 
towards the bladder or press backwards on the rectum;. and when the 
base by which they are attached to the body of the gland is at all narrow 
they have often been mistaken for fibrous tumors. 

Enlargement, however, of the middle lobe is most important from the 
impediment which it ofFers to the discharge of urine. Commencing in 
the form of a nipple, under the mucous membrane, which is i)ushed be- 
fore it so as to be put on the stretch, it encroaches upon the vesical cavity 
in the direction iMu^kwards from the verumontanum. In its further in- 
crease, observes Sir E. Home, it loses the nipple-like appearance, becom- 
ing broader from side to side, and forms a traverse fold by puslung for- 
ward the membrane connecting it to the lateral lobes, which also become 
proportionately extended. 

It presents, savs Bokitansky, the appearance of a rounded tumor, 
of the size of a bean or hazel nut, which projects into the neck of the 
bladder; it may increase to the size of a walnut, hen's or duck's egg, or 
more; and then protrude into the cavity of the bladder in the shape of 
a smooth or rou^h, nodulated, slightly lobular, rounded or cordiiorm, 
pyramidal, or cylindrical tumor. 

Enlargement of the nyddle lobe may produce an apparent splitting 
of the urethra at the neck of the bladder, or the neck of the organ may 
be compressed and narf^wed. When carried to any great degree it gives 
rise to many important changes in the condition of the urethra and blad- 
der. It elongates the prostatic portion of the urethra, and sometimes in 
such a manner that tne surgeon has been unable to pass an ordinary 
sound through the neck of the bladder. It throws up this latter part 
towards the pubes, producing a considerable curvature of the urethra, 
with the convexity of the curve towards the rectum. It increases the 
depth of the perineum, and presents an obstacle to the performance of 
litnotomy ; it deepens the floor of the bladder, so that a pouch is formed, 
in which a calculus may lodge. 

But the great inconvenience arising from hypertrophy of the middle 
lobe is the impediment which it offers to the due evacuation of the blad- 
der. 

As the tumor and the transverse fold already noticed are situated 
immediately behind the internal orifice of the urethra, they are pushed 
before the urine in every attempt that is made to void it, acting like a 
valve and closing the opening till the cavitv of the bladder is very much 
distended ; then the anterior part of the bladder being pushed forward, 
and the tumor drawn back, in consequence of the posterior part of the 
bladder being put on the stretch, the valve is opened, so that a certain 
quantitv of water is allowed to escape, but the bladder is not completely 
emptiea. A very small enlargement, however, of the middle lobe, pro- 
jecting into the bladder, with the transverse membranous fold connecting 
it to the lateral lobes, is sufficient to produce a complete, retention oi 
urine. 
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The prostatio daots may be bo enlarged as to oontuin a. congideiable 
qnantity of fluid, and to present upon post-raortem examination several 



Fia. 21.— Enlargement of the lateral lobes with incipient increase in size of 
middle lobe— a bar or ridge ia formed at the neck of the ladder, through which 
a f aloe posMga baa been made. 



FiQ. 23.— Enlargement of middle lobe. 
Snctnating prominences. Mr. Conlson recorded a case of an old man 
who died from retention of urine, in which, npon examining the bladder 
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and its appendages, he found an enlargement of both lateral lobes of the 
prostate, and scveml cysts formed of dilated duets which projected from 
either side of the generally hardened mass. There was no trace whatever 
of inflammatory disturbance ; the tissues surrounding these structures 
were perfectly healthy, and separated readily, when dissected, from the 
neighboring parts to which they were connected by loose cellular tissue. 
One of the cysts contained as much as half an ounce of fluid. 

The morbid conditions of the bladder connected with hypertrophy of 
the prostate gland depend chiefly on the impediment offered to the free 
discharge of urine. In the early stages of the disease the accompanying 
derangement of the bladder appears to be merely functional, and to con- 
sist in an increase of irritability ; and this is the principal cause of the 
great and frequent desire, and conseciuent straining, to make water, when 
there is only a very small quantity in the bladder. The irritation ex- 
tends to the muscular coat, so that the bladder does not contain more 
than half the usual quantity of urine before strong efforts are made to 
empty it. 

As the disease advances, and with it the diflSculty of voiding the 
urine, sometimes amounting to complete retention, inflammation of the 
mucous coat of the bladder is apt to set in, and extend from the vicinity 
of the tumor to the other parts of the cavity. In severe cases this in- 
flammation may terminate in ulceration and destruction of the mucous 
tissue, or even in perforation of the bladder from sloughing. 

Hypertrophy of the muscular tissue and a sacculat^ condition of the 
bladder are, as is well-known, the frequent effects of any great impedi- 
ment to the evacuation of the urine. 

In cases of chronic enlargement of the prostate, the longitudinal 
fibres of the bladder are often found to bo greatly hypertrophied, and of a 
red color, passing in bundles over the thickened inner coat, but the cel- 
lular tissue connecting them is usually loose and free, unless the part lias 
previously been the seat of inflammation. 

The sacculated or encysted state of the bladder has been fully de- 
scribed in another part of this volume. It results from the violent efforts 
to expel the urine, whereby the mucous coat is protruded through the 
hypertrophied fibres in the form of a pouch. This is an unfavorable 
complication, for the lining membrane of these sacs is verv liable to take 
on suppurative inflammation, either from the sojourn oi urine within 
their cavities, or, as Mr. Adams has ingeniously observed, from the mere 
circumstance of displacement Dilatation or inflammation of the ure- 
ters, and secondary disease of the kidneys, frequently supervene during 
the last stipes of chronic enlargement of the prostate. The effect of 
retention of urine as a mechanical obstacle is sufficiently obvious ; in 
other cases the kidneys apt)ear to suffer sympathetically. The capsule 
becomes firmly connected with the cortical substance by chronic inflam- 
mation ; the effusion of lymph blocks up and compresses the minute 
vessels in the secreting substance, and tne whole organ eventually be- 
comes smaller and firmer than natural. The flow of urine, which during 
the period of vascular excitement had been increased, is now much dimin- 
ished, and albumen with blood-discs and other abnormal elements are 
found mixed with the proper renal secretion. 

Vesical calculus is another frequent result and complication of en- 
largement of the prostate. Owing to the imperfect evacuation of the 
bladder, the urine is very apt to Income alkaline and to deposit phos- 
phates, and, in addition t j this source of calculus, should .a uric acid 
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concretion descend from the kidnej, the prostatic enlargement will in all 
probability prevent its escape by the urethra. 

The irritation reflected irom the hypertrophJed prostate is apt to pro- 
dnce vascular excitement in the vesiculsB seminales, the walls of which 
become thickened and blended with the surrounding parts. Hence 
patients are sometimes troubled with nocturnal emissions, from which 
even the aged are not always free. 

The testicles seldom suffer in these affections, although hydrocele has 
occasionally been noticed in patients the subjects of prostatic disease. 

A variety of causes have been assigned for hypertrophy of the pros-* 
tate— excessive venery, strictures of tne urethra, ridine on horseback, 
gonorrhoea, irritation from vesical calculi, etc. Oonorrhoaa is a disease 
common among the young, but uncommon in those of advanced years, 
in whom alone enlargement of the prostate is met with. The chronic 
prostatis, which is an occasional result of gonorrhcsal inflammation, is in 
no way connected with the affection under consideration. Strictures of 
the urethra are usually classed among the exciting causes of this affec- 
tion. Sir £verard Home entertained this opinion, but, in his account 
of the cases which came under his observation, he has not confirmed his 
statement. Giviale, on the other hand, declares that the prostate is 
usually healthy in persons affected with permanent stricture; and Mercier 
thinks that, so far from being a cause of hypertrophy of the organ, stric- 
ture of the urethra is calculated to produce atrophy. 

In the opinion of some surgeons, hypertrophy oi the prostate ffland is 
connected with the declension of the generative powers which takes 
place after a certain period of life. Facts, however, do not support the 
theory, that in a state of perfect health the prostate gland oecomes 
enlarged with advancing years. On the contrary, it would seem that if 
no morbid change is going on, the prostate, like other parts of the body, 
decreases in size. That the affection occurs chiefly amount persons 
beyond fifty years of age is undoubted; but the cause of this tendency 
has not yet been clearly ascertained. 

Sir Henry Thompson's' researches show that prostatic hypertrophy is 
by no means a necessary concomitant of old age, and that the occurrence 
is not normal but exceptional. The conclusions at which he arrives, 
after dissecting 164- prostates from individuals of 60 years of age and up- 
wards, are, that white hypertrophy exists in about 34 per cent., it pro- 
duces marked symptoms in about 15 per cent, of men at and above 60 
years of age. He nas never seen or heard of a true example of the affec- 
tion before the age of 54 years. 

The symptoms of incipient enlargement of the prostate gland are 
vague, and easily passed over by the patient. At first, he experiences 
some uneasiness and occasional pain, though of a slight kina, in the 
r^on of the bladder. The uneasiness is dull, and the pain, when 
aggravated by any excess, may extend along the urethra ana down the 
thighs, or to the back; but it is seldom so acute as to excite much atten- 
tion. Up to this point the irritation may be considered as confined to 
the gland itself. As this enlarges, the irritation quickly extends to the 
bladder, the neck of which begins to resent the encroachment made on 
it by the gradually augmenting prostate. The patient is now sensible 
that his calls to make water are more frequent, and he perceives that 
some time elapses before the urine appears, and that the stream is slower 
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and weaker than nafcnral. After some time the diffionltj of expelling 
the urine becomes evident; its flow is irregular, and the last drops, 
especially, are not evacnated without considerable effort, and their pas- 
sage is often accompanied by a painful sensation resembling scalding. 
During the early stage, this difficulty of evacuating the bladder varies 
much, even in the course of twenty-four hours — at one time the patient 
passes his water freelv; in an hour or two he experiences great difficulty 
m making water, and endeavors to promote the discharge of the last 
drops by pressure alon^ the urethra. He is now tormented by the idea 
that he labors under stricture, or he may jittribute his sufferings to inter- 
nal piles. The urine during this stage is clear, or slightly charged with 
mucus. 

The greater part of the symptoms now mentioned may continue 
without increase for some time; out, as soon as the gland has become 
enlaj'ged to a certain size, symptoms evidently dependent on a mechani* 
cal obstruction at the neck of the bladder set m. As the gland increases 
in volume, a portion juts out into the bladder, and some of the urine is 
retained; the bladder is unable to expel the whole of its contents; when 
the patient has voided all the urine he possibly can, several ounces may 
still DC left behind. The desire to micturate now increases in frequency. 
The moment after urine has been passed the patient has an inclination to 
make more; the pain is more intense, and extends alon^ the penis to the 

flans; the prostate is the seat of constant soreness, which may be throb- 
ing or pulsative, hot to scalding, or even neuralgic in character. The 
urine becomes excessively fetid and alkaline, and emits a strong ammo- 
niacal odor; it is also occasionally mixed with pus or blood. It is not 
difficult to recognize a patient suffering from hypertrophy of the prostate 
when striving to pass his water; he bends the body forwards; his legs are 
straddling or wide apart; he strains with all his mi^ht, and uses every 
muscle to overcome the resistance to the flow of urine. During these 
efforts the feces sometimes escape involuntarily, and prolapsus of the 
rectum may occur. The stream of urine is small; a quantity escapes 
after the patient supposes that the bladder is emptied, and the clothes 
become soaked, wet, and offensive. The general health soon begins to 
fail; the tonffue is loaded, there is little appetite, the feet are cold, the 
skin drjy ana the bowels irregular. His sleep is broken, for he suffers 
more at night; he may be obliged to rise every quarter or half -hour to 
relieve his madder. Exposure to atmospheric influences aggravates all 
these symptoms; he becomes at last ha^sard, thin, weak, almost worn 
out from tne irritation, pain, and watchfulness. 

The symptoms, therefore, of incipient enlargement of the prostate 
are irritability of the bladder, combined with difficulty in expelling the 
urine, which flows in a slower stream than natural. But when the pros- 
tate is once considerably enlarged, the patient is always subject to sudden 
aggravation of his symptoms, amounting to complete retention upon 
exposure to cold or indulgence in any excess. 

These syniptoms are all increased by much standing or walking: 
rheumatic pains are felt down the thigh and leg, and likewise in the 
loins; occasionally there is hemorrhage from the urethra; constipation, 
dyspepsia, headache, and frequently some scaly eruption on the skin exist. 

The haemorrhage may be due to ulceration, or to rupture of the 
engorged veins of the prostatic plexus. It is sometimes profuse, and is 
very likely to occur when the passage of instruments has been attended 
with difficulty. 
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Owing to the prostate being intimately conneoted with the neck of 
the bladder, every increase in the size of the former mast affect the 
latter, caasing some iteration in the exercise of its functions. The loss 
of power to empty the bladder is apparently the first effect thus pro- 
duced, and its consequences are very serious. Sometimes these sj^mptoms 
occur suddenly. The patient awakes with a strong desire to void urine; 
he finds that he can scarcely pass any, and, on inquiry, it is discovered 
that exposure to cold or wet, or irregularity in diet or exercise, had pre* 
yiously occurred. 

As the complaint progresses, the imperfect evacuation of the bladder 
cauBes the organ to become more and more distended; some of the surplus 
urine dribbles away, or is passed by the efforts of the patient, but a grad- 
ually increasing quantity always remains behind. Under these circum- 
Bta/ces. the bl^r fonL a p/ominent tumor in the hypogastric region, 
where it can be detected on percussion. The changes which the urine 
undergoes are due to the chronic cystitis, and the conversion of the urea 
into carbonate of ammonia. The precipitation of the earthy phosphates is 
a necessary conseouence of the ammoniacal condition, and the growth of 
calculus is favored by the presence of the deposit and the abundant secre- 
tion of viscid, tenacious mucus, which serves to bind the particles to- 
gether. The mischief does not remain confined to the bladder; pyelitis 
may occur from extension of the inflammation, and the backward pres- 
sure of the urine tends to produce dilatation and sacculation of the kid- 
neys. 

As the symptoms of hypertrophy of the prostate chiefly depend on 
mechanical obstruction to the discharge of urine, it becomes, neces- 
sary to distinguish them from those of other diseases in which obstruc- 
tion may exist. These are stricture, urinary calculi, and tumors about 
the neck of the bladder. 

The diagnostic signs of tumors have been described in another chap- 
ter. The obstacle arising from enlargement of the prostate has been 
frequently confounded with the impediment produced by organic stric- 
ture, and the numerous preparations contained in our museums show the 
unfortunate result of such a mistake. 

It should be remembered that stricture generally occurs at an earlier 
period of life than hypertrophy of the prostate. The seat of the obstacle 
IS often much nearer the external orifice of the urethra. When it occurs 
further back, the impediment to the discharge of urine being nearly the 
same in both cases, may lead to some obscurity, but a careful examina- 
tion with the sound and through the rectum, will enable us to detect 
enlargement of the prostate in one case, and absence of it in the other. 

Careful observation of the manner in which the urine flows will also 
aid the diagnosis. In prostatic hypertrophj^y the stream is much dimin- 
ished in force, but not materially altered in volume, and the flow is 
scarcely, if at all increased by the efforts of the patient. In cases of 
stricture, on the other hand, the stream is always smaller than natural, 
but the patient can, when he chooses, propel it with increased force. 

Hypertrophy of the prostate produces symptoms which may by possi- 
bility be mistaken for those of stone in the bladder. In the latter affec- 
tion, however, the flow of urine is suddenly stopped at any period by the 
calculus falling across the orifice of the urethra; while in the former, 
the stream of urine having once commenced to flow, continues until the 
evacuating effort ceases. Again, the pain and uneasiness about the neck 
of the bladder, in cases of enlarged prostate, are not aggravated when the 
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urine has been drawn off by the catheter, whereas in stone, these symp- 
toms are usually more severe. 

Observation of the effect of exercise upon the symptoms also aids in 
distinguishing the two complaints; in cases of calculus all the symptoms 
are increased, and hsematuria not unfrequently occurs as a result of exer- 
cise. Another distinguishing characteristic is the fact that, in cases of 
prostatic hypertrophy, the calls to pass urine are especi^ly frequent dur- 
ing the night, whereas irritability of the bladder, due to calculus, is 
always less marked when the patient is at rest. When the two affec- 
tions co-exist, the subjective symptoms of calculus are less severe than . 
usual, owing to the fact that the concretion remains in the depressed 
and less sensitive portion of the bladder, behind the enlarged prostate, 
and does not occlude the internal meatus. In a patient with enlarged 
prostate, the occurrence of haematuria after exercise strongly suggests 
that a calculus complicates his other troubles. 

It has been stated by some writers that the feces are often flattened 
when the prostate is sufficiently enlarged to press upon the rectum; the 
same appearance, however, may be oteerved when the canal of the gut 
is from any cause contracted. The shape which the feces assume is also 
materially modified by the condition of the sphincter ani. But no satis- 
factory opinion or correct diagnosis can be formed without careful 
examination of the prostate ^^r a7»ttm; and the enlarged gland here lies 
so completely within the reach of the finger, that its size, form, and den- 
sity can be sufficiently estimated in the greater number of cases. For 
this purpose, the patient may be placed on his back with the thighs bent 
and widely separated, or he may support himself upon his knees and elbows. 
The bowel having been previously emptied by an enema, the surgeon 
introduces the index finger, well oiled, and runs it upwards along the 
mesian line, and then directs it from side to side. A space measuring 
about three inches longitudinallv may thus be accurately examined, and 
enlargement of the prostate always detected. It is also requisite to 
employ the long catheter, that deviations in the course of the urethra 
or changes about the neck of the bladder may be detected. 

It is at all times a difficult task to attempt the removal of changes 
which occur in advanced life, and it must be confessed that we posses 
no certain means of diminishing the size of the hypertrophied prostate. 
The morbid change, once established, ffoes on until it interferes, more or 
less, with the expulsion of the urine, when surgical interference becomes 
indispensably necessary. Still, these ultimate stages may be retarded, 
and urgent symptoms may be so far prevented, that the patient may pass 
the remainder of his days in comparative comfort under suitable treat- 
ment. He can, by degrees, learn what habits to pursue, what diet to 
adopt, and may acquire practical experience in the selection of suitable 
medicines to act upon the alimentary canal. He should repose as 
much as convenient in the horizontal posture, avoid taking exercise 
upon horseback; he should prefer carriage conveyance, and nis walks 
upon foot should not be of a length to excite fatigue. The food should 
be simple, plain, and nutritious. Wine, brandy, and other stimulants 
should oe avoided. The bowels should be relieved of all accumulation, 
not by drastic purgatives, such as aloes or colocynth, but by the confec- 
tion of senna, castor oil, bitartrate of potash, or sulphur. An occasional 
dose of blue pill, or of calomel, may be administered with advantage. 
Enemata are, m most cases, especially useful. There seems to be no g<K>d 
reason for disturbing the whole length of the alimentary canal by purga* 
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tiTe medicines administered by the mouth, when the end to be desired 
can be obtained by injecting a pint of warm water or thin gruel, with 
salt, into the reetum. 

A Tariety of remedies have been employed with the view of diminish- 
ing the hypertrophy, or of preventing further enlargement. Local 
depletion, counter-imtation, iodine, mercury, hemlock, and hydrochlor- 
ate of ammonia, have all been tried, but without any good results. It is 
- true that cures have from time to time been reported, but with regard to 
these cases, it seems certain that the enlargement was due to chronic 
inflammation or congestion. Iodine was very warmly recommended 
some years ago by Mr. Stafford. He administered it internally and in 
the form of suppositories, and also applied a weak ointment of iodide of 
potassium to tne urethral surface of the prostate. He asserted that this 
treatment proved very successful, not only in some cases where the 
enlargement was of inflammatory origin, but also in others of well-marked 
senile hypertrophy. In the hands of several other surgeons, however, 
Mr. Stafford's method of treatment has not been attended with success. 
Becently, Professor Heine,' of Innsbruck, has treated several cases of 
hypertrophied prostate by injecting solutions of iodine and iodide of 
potassium into the ^land itself. Oonsiderable relief to all symptoms is; 
reported to have foflowed in four cases. Two patients died; in one of 
these an ulcer was found between the rectum and prostate, in the other,. 
the fatal result was in no way due to the operation. 

In the treatment of hypertrophy of the prostate, the main indication, 
to be f ulflUed is the prevention of accumulation of urine. An exami- 
nation of the bladder will show that more or less urine always remainr 
behind, notwithstanding the patient's repeated and violent efforts at mic- 
turitipn, and this residual urine, by its aecomposition, leads to cystitis, 
whilst its constantly increasing ouantity dilates the bladder and gradually 
abolishes its expulsive power. The bladder must, therefore, be emptieu' 
by means of the catheter, which should be introduced at stated intervals, 
or as often as the exigencies of the case require. A full-sized gum-elastic 
oatheter, used without the stylet, or a French catheter '^ k boule," is the 
best form of instrument for the majority of such cases, and the patient 
can generidly be taught to pass it for himself. When a silver catheter is 
necessary, one with a long shaft and lai*ge curve should be selected, in 
order that it may pass the more readily over the obstruction at the neck 
of the bladder. An over-curved gum-elastic instrument, prepared as 
described at page 22, will also be found useful. A strai^ht^ flexible 
catheter, with a short, abrupt curve, '^cathet^re & coude,'^ is another 
very convenient form of instrument* 

A winding passage is sometimes formed through the prostate by 
alterations in the shape of its canal, the channel l^insr thrown to one 
side, frequently to the right — a circumstance to be recollected on passing 
the catheter when obstruction is felt at the neck of the bladder. £ 
obviously is one of the cases in which an elastic catheter will sometimes 
pass easily without a stylet, though with difficulty, or not at all, when 
the stylet is retained. 

For difficult cases, various forms of instruments and methods of using 
them have been suggested. The late Mr. Hey, of Leeds, pointed out a 
plan which has occasionally succeeded. The elastic catheter, mounted 
on its stylet, is to be passed as far as it will go without difficulty ; then 

> Langenbeck*8 Archiv, bd. zv., s. 88, and bd. xri., b. 79. 
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tke stylet is to be partially withdrawn^ a manoeayre which tilts up the 
end 01 the catheter, and may enable it to pass over the enlarged iK>rtion 
of the gland. The Tulcanized india-rubber catheter has the adrantage 
of softness and pliancy, and, if allowed to remain in the bladder, it causes 
less irritation than other instruments* When the parts are yery irritable, 
Dr. Gideon Mantell has suggested that the catheter should be smeared 
with an ointment containing five grains of acetate of morphia to the 
ounce ; he has related an interesting case of a large and inflamed prostate 
in which this application was of great senrioe. 

The question may arise as to whether frequent introductions of the 
catheter are more desirable than allowing it to remain, and, as a general 
rule, it may be stated that the best plan is to withdraw the catheter after 
each emptying of the bladder. If, howeyer, retention has occurred and 
much difficulty has been experienced in introducing the catheter, the 
latter may be allowed to remain, and, under such circumstances, an 
elastic instrument or the yulcanized india-rubber one should be selected. 
The catheter may be kept in its place by fastening a piece of twine to its 
neck, and attaching the ends of the thread to the penis by means of 
adhesive plaster. Sy removal of the plug, the urine can be allowed to 
flow through the oatneter at certain intervals. 

When tne catheter is introduced for the relief of retention the patient 
should invariably be in the recumbent position. The bladder may con- 
tain several pints of urine, and the rapid withdrawal of so large a quan- 
tity when the patient is erect may rive rise to fatal syncope. Sir Keniy 
Thompson ' refers to a case of the kind in which six pints of urine were 
withdrawn from the bladder of an old man, standing erect against a wiJl ; 
fatal syncope took place immediately the urine ceased to flow. Another 
precaution to be adonted is not to withdraw all the urine on first#oom- 
mencing the use of the catheter for patients with enlarged prosti^ In 
these cases the bladder has been for some time accustomed always to con- 
tain more or less urine, and if completely emptied by artificial means, a 
condition of excessive irritability is very apt to oe induced. A few ounces 
of urine should therefore always be leA in the bladder, and this quantity 
may be reduced by decrees until finally all the urine is withdrawn. In 
this way the bladaer becomes gradually accustomed to the state of con- 
tractility. 

Haemorrhage from the prostate, whether arising from ulceration, from 
the accidental rupture of vessels, or from injury by the catheter, may be 
treated by opium and gallic acid, or the acetate of lead with opium, in 
doses of from one to two grains of the former to one of the latter, every 
six hours, or by the infusion of roses with sulphuric add and alum. In 
plethoric patients, or those subject to active hsemorrhaffe, such remedies 
should be preceded by local bleeding, injections of cold or iced water, 
etc. The catheter should, if possible, be avoided during haemorrhage ; 
or, if irritation and useless efforts to void urine render it necessary, it 
should be allowed to remain in order to keep the parts at rest. The 
bladder, if filled by coagula, should be left to empty itself unless absolute 
retention supervenes. 

Should chronic cystitis, a yery frequent complication, also exist, it 
must be treated in the manner described in Chapter VII. Washing out 
the bladder, so as to remove decomposing urine, is particularly requisite. 

Hitherto we have been going on the supposition that, though there 

^ Diseases of the Prostate, p. 242. 
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be an obstruction to the evacuation of the urine^ it is to be surmounted 
by appropriate remedies and the employment of the catheter. But it 
happens at times^ in this as in other auctions of the bladder and ure- 
thra, that all our endeavors to relieve the distended bladder fail; and, in 
order to save the patient's life, our sole remaining resource is that of 
puncturing this viscus, and thus drawing off the urine. The spots 
usually selected for this operation are either above the pubes or through 
the rectum. 

A description of the manner of performing these operations will be 
found in Onapter XVL If the enlargement of the prostate be so con- 
siderable that the bladder cannot be distinctly felt by the finger intro- 
duced into the rectumi the puncture above the j)ubej9 is the operation 
which must be selected. When, however, fluctuation can be detected bv 
the finger, the puncture by the rectum is an operation unattended with 
difficulty and devoid of danger. 

For the relief of patients suffering from advanced prostatic enlarge- 
ment, and who require the almost hourly use of the catheter, it has 
been proposed to establish a permanent outlet for the urine above the 
symphysis pubis. A hollow sound, having a strongly marked curve, and 
closed by a bulbous-ended stylet, is introduced into the bladder, and so 
directed that its end projects just above the sj^mphysis. A small incision 
is then made above the pubes, through the skin and tissues, till the blad- 
der is reached. An opening, ^ust larse enough to expose the end of the 
sound, is then made in the bladder. The stylet having been withdrawn, 
a piece of elastic tubing, which passes through and is attached to a small 
silver plate, is introduced into the open end of the sound, which is caused 
to project at the bottom of the wound. The sound is then withdrawn, 
ana the piece of tubing left in the bladder. The silver plate is kept in 
position by means of tapes and plaster. Sir H. Thompson,' who has 
suggested this nlan, has performed the operation five times for the relief 
of patients sunering from advanced prostatic disease and cancer of the 
bladder. The operation has for its object the mitigation of suffering in 
hopeless cases, and for these it would seem well worthy of trial. 

With regard to the consequences of retention of urine from chronic 
enlargement of the prostate gland, it would appear that extravasation of 
urine from rupture of the bladder is a very rare termination. Mr. S. 
Cooper' states that he never witnessed such a result Sir Astley Cooper 
met with but one instance of this accident; and the reason of its rarity 
is given by Desault, who remarked, long ago, that in every case of reten- 
tion, where the urethra is free from obstruction, the urine, after distend- 
ing the bladder to a certain point, generally dribbles away through that 
canal, and the patient may live a good wnile in this condition. But 
when the retention depends upon any stoppage in the urethra, the urine 
then does not nartially escape; the distention increases, and, if relief be 
not speedily afforded, the urethra gives way behind the stricture of ob- 
struction. 

1 Diseases of the Urinary Oi^gans, p. 28L 
' Surgical Dictionary, p. 110. 
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CHAPTER XXXI. 

MA.LIGNANT DISEASE OP THE PROSTATE GLAND — ^TTTBERCLB OP THE 

PROSTATE. 

The prostate is rarely the seat of malifi^nant disease, which, however, 
when it does occur in the gland, is usually of the encephaloid yariety; 
yery few cases of schirrhus haye been met with. Cancer of the prostate 
is usualljr of primary origin, but, once established, the disease spreads to 
neighboring organs, as the rectum and bladder. Secondary cancer is 
rare; the disease originated in the prostate in 39 out of 45 cases collected 
by M. Maurice Joly. * With regard to age, the patients are either chil- 
dren or persons forty years old and upwards. Dr. Picard states that 
among cnildren cancer inyades the prostate more freouently than any 
other organ, the eye excepted. There is no CYidence tnat any previous 
affection of the prostate exerts any influence on the deyelopment of ma- 
lignant disease, out a deposit of encephaloid has been known to take 
place in a prostate gland preyiouslv the seat of hypertrophy. Sir Henry 
Thompson has reported a case of this kind.* 

The rarity of schirrhus of the prostate is shown by the fact that very 
few cases have been reported, ana that, with regard to the majority of 
these, the accounts giyenpoint rather to encephaloid than to the other 
form of cancer. Sir H. Thompson goes so far as to state that there are 
only two unequiyocal cases of schirrnus of the prostate on record, one 
reported by Mr. Adams and the other by himself.* Two other cases re- 
corded by Messrs. Trayers* and Howship * respectiyely. Sir H. Thompson 
considers to be examples of encephaloid, while with regard to another, 
which occurred to Mr. Cock,* the eyidence of the schirrhous nature of 
the disease is at least yery doubtful. In Mr. Adams's case the gland was 
only twice its usual size; the left lobe was occupied by a carcinomatous 
tubercle; the right was healthy. The adjacent glands were enlarged, 
and similarly diseased, but no other abdominal viscera were affected. 
An experienced microscopist pronounced the tumor to be ** true schir- 
rhus in every particular." 

On the other hand, undoubted cases of encephaloid cancer of the 
prostate have been described by Mr. Langstaff,' Mr. Howship,* Mr. Staf- 
ford,* Mr. Solly,'* Sir H. Thompson," M. Mercier," M. Civiale," Sir. W. 
Ferguson," Mr. Moore," Mr. Haynes Walton," and Mr. Simon." Many 

1 Du cancer de la Prostate. Arch. gen. de Med., Mai, 1860. Quoted by Dr. 
Henri Picard, Traite des Maladies de la Prostate, p. 188. 
< Diseases of the Prostate, p. 269. 
' Anatomy and Diseases oi the Prostate Gland, 2d edit., p. 149. 

* Med.-Ghir. Trans., vol. xvii., p. 846. • Ibidem« voL xix., p. 85. 
' Quoted in Adams on Diseases of the Prostate Gland, p. 147. 

^ Med.-Ghir. Trans., vol. viii., p. 279. " Ibidem, vol. xix. 

• Ibidem, voL xxii., p. 218. " Trans. Path Soc., 1860-61, p. 180. 
" Ibidem, vol. v., p. 204. " Mai. des Voies urinaires, p. 169. 
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" Lancet, vol. 1, 1858, p. 478. 
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of the cases occurred in children^ in whom the disease runs a very rapid 
course, proving fatal in from three to nine months. In adult and ad- 
vanced age the duration varies from nine months to several years. 
The disease is often accompanied hy similar growths in other parts of 
the body. 

The size of the tumor varies — ^in several of the cases it was reported 
to be of the size of an orange: in Mr. Haynes Walton's case the tumor 
entirely filled the true pelvis; in M. Mercier's the tumor was as large as 
an ostrich's egg. In one of Mr. Simon's cases the disease affected only 
the mucous surface of the prostate^ and no tumor could be felt in the 
rectum. Among children^ cases are described in which the morbid 
growth reached the size of a hen's egg. 

The morbid growth is seldom contained within the proper capsule of 
the organ. Sometimes, however, the tumor is thus circumscribed, and 
forms a tolerably rounded mass, occupying more or less space in the 
pelvis, and encroaching upon the bladder and rectum. When the capsule 
ceases to confine the tumor, the latter assumes an irregular shape, and 

E rejects in the form of sprouting fungous masses in various directions* 
a this way the cavity of the bladder may become much encroached upon, 
while the expulsion of its contents is rendered difficult, owing to the 
obstruction caused by the tumor. When the urethra becomes involved, 
a large cavity outside the bladder is sometimes formed, into which the 
catheter may penetrate. If the disease has continued for any length of 
time, the lymphatic glands in the neighborhood are always implicated. 
The tumor is for the most part soft and spongy in texture; its color 
varies from pale red to dark brown. Some portions are deeply pigmented 
or melanotic in hue, owing to copious extravasation of blood. Other 
portions contain collections of sanious matter. Some of the origin^ 
elements of the gland may be distinguishable in the tumor; it would 
appear that the gland-follicles are first involved in the disease. 

The symptoms of cancer of the prostate are often obscure, and they 
are likely, for some time at least, to be confounded will those of simple 
tumor or ordinary enlargement. Their course, however, is ordinanly 
much more rapid than that of the latter affection. 

The tumor, according to its size, position, etc., will create more or 
less impediment to the discharge of urine, and will cause irritability of 
the bladder; but these symptoms may arise from a variety of causes. 
Some difference in the symptoms will also occur, according as the tumor 
projects or not into the cavity of the bladder. According to Mr. Adams 
the irritability of the bladder is greater than under ordinary hypertrophy, 
and the evacuation of the organ is less impeded. The pain after mictu- 
rition is, however, much more severe, and hsBmorrhage from the urethra 
frequently takes place. 

As the disease advances, the pain in the perineum, rectum, and about 
the neck of the bladder becomes more severe, and symptoms of constitu- 
tional cachexia rapidly manifest themselves. The haemorrhage is often 
f refuse, the blood being usually voided pure and unmixed with urine, 
f, however, a fungous growth projects into the bladder, haemorrhage 
may arise from this source, and in this case the blood will be more or 
less mixed with the urine. 

The local symptoms are not always more characteristic than the gen- 
eral. On examining the prostate through the rectum it is easy to detect 
enlargement, or perhaps discover the presence of a tumor, but the nature 
of the enlargement has still to be maae out. 



874 TBK BLADDER AND PB06TATB GLAND. 

In a case of Bchirrhons ])ro8tate, the exoeesive hardness and nodulated 
feel of the tamor would assist us, when joined to other signs, in forming 
a diagnosis, yet it must be remembered that the gland often contains 
calculous concretions. Doubt must always exist, unless in addition to the 
local signs there are other symptoms which indicate the existence of a 
cancerous affection. 

Thus, malignant tumors may be developed in the lymphatic glands 
of the groin, or in other parts of the body, or the patient may haye the 
appearance of laboring under mali^aut aisease. Under sucn circum- 
stances, if a tumor be discoyered m the prostate, giving rise to pain, 
haemorrhage, and a highly irritable state of the bbtdder, its cancerous 
nature may be reasonably predicted. 

The unne should of course be examined in all cases; cells of a suspi- 
cious character may, perhaps, be detected in it; but we cannot expect 
this appearance to occur so long as the tumor is entirely confined to the 

{^land. Moreover, as there is no specific ^' cancer cell, and the epithe- 
ial cells of the urinary passages exhibit great varieties of form ana size, 
much reliance cannot oe placid in this means of diagnosis. 

The following cases illustrate some of the features presented by 
malimant disease of the prostate gland* 

Mr. Stafford has related a case in a child only 5 years of age. The 
gland was equal in size to the largest walnut, its form was somewhat 
globular, as is often the case with the enlarged prostate in advanced life. 
There advanced from the prostate into the blad!aer, immediately behind 
the orifice of the urethra, a rounded nipple-like projection, nearly equal 
in size to a small hazel nut, and exactly resembling, both in its appear- 
ance and situation, the projection of the gland usuidly ascribed to an en- 
largement of its tUrd lobe. On making^ an incision through one lateral 
lobe of the nrostate, the cut surface exhibited none of the natural text- 
ure of the eland; it was decidedly encephaloid in color, consistence and 
texture, and one part of the cut surface exhibited so dark a color as to 
present the appearance of there being melanotic deposit mixed with the 
encephaloid matter. 

It may be necessary to observe that the prostate gland, in a child of 
5 years oi ago, is about the size of a small nazel nut ; conseauently its 
increase of volume, in this case, was great ; and even its third lobe sJone 
was as larjge as the whole gland it^lf in its normal condition at that 
period of life. 

The bladder was contracted to about the size of a turkey's egg, and 
found to contain about an ounce of urine mingled with purulent matter. 
The mucous membrane of the bladder was somewhat thickened; in other 
respects this or^n was sound. 

Mr. Solly relates a similar case in a child 3 years old, in whom the 
prostate was the size of a hen's egg. The tumor presented a cream 
color on section, and a lobulated condition, with a fibrous tissue sur- 
rounding the lobules, giving it a gristly feel. It was of the same nature 
as the one described by Mr. Stafford, and contained innumerable cells. 

Mr. Moore, of the Middlesex Hospital, has recorded a remarkable 
case of prostatic cancer, attended with peculiar circumstances.' The 
patient, a man aged 53, was admitted into the Middlesex Hospital with 
a lar^e pulsating tumor in the left groin. The tumor lay precisely in 
the situation of the external iliac artery, and resembled an aneurism, but 

> Medical Times, vol. ii., 1851, p. 174. 
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was partly lobulated. It was considered to be anenrismal, and the com- 
mon iliac artery waa tied. 

The patient saryived the operation 43 hours, and died of peritonitis. 
The tnmor was the largest of several masses of enlarged glands affected 
with encej)haloid cancer. It lay against the ilinm, and was inclosed in 
thick fascia, which had ^iven way at the soft prominences felt during 
life. It was somewhat tishtly girt in almost a circle of arteries, the 
external iliac being stretched and flattened along its upper surface and 
beneath the fascia, the internal iliac lyinj; in contact with its posterior 
part, and the obturator artery beneath it completed the circle, except 
where the tumor and pubes intervened between it and the external iliac 
trunk. Moreover, the large branches of the internal iliac passed throue;h 
the tumor. There were small secondary cancerous deposits in the kid- 
neys, and an encephaloid growth sprang from the back of the prostate 
fland (which was otherwise healthy) andextended upwards between the 
ladder and rectum. This appeared to be the primary growth. Some 
urine, pressed out through the urethra after death, was examined by the 
microscope, and was found copiously pervaded with cancer-elements. 
That which had been observed onring life, being clear, was not examined 
microscopically. 

Mr. Haynes Walton has also related an interesting case of malignant 
disease of the prostate, the symptoms of which were for some time 
obscure. 

The patient, a gentleman aged 59, had enjoyed good health, when 
he was suddenly seized with feverishness, pains m the loins, and difficult 
micturition. 

These s^ptoms were soon followed by pain in the right lumbar re- 
gion, constipation, tenesmus, pain in the rectum just before making 
water, and shooting nains on the inside of the thighs and along the 
urethra to the glans while water was being passed. This state continued, 
with intervals of ease, for six months, when he came under Mr. Walton's 
care. A slight enlargement of the prostate was now detected ; the ure- 
thra was found somewhat pushed forwards by an apparent enlargement 
of the third lobe. The catneter was passed, and the urine was drawn off, 
at first five or six times daily, then two or three times. 

About a month after Mr. Walton's first visit, the desire to pass water 
became most urgent, and on introducing the finger into the rectum, the 
prostate was found to be greatly enlargea ; there was constant and severe 
pain at the neck of the bladder. Soon afterwards the patient was obliged 
to keep his bed, and the prostate became so enlarged that it was impos- 
sible to introduce the finjger between it and the sacrum. The patient 
now gradually sank, and died comatose, about six weeks after Mr. Wal- 
ton's first visit. 

After death the true pelvis was found filled by a morbid growth, which 
proved to be the prostate gland converted into a malignant tumor. No 
trace of its natural tissue remained. On the anterior part of the diseased 
mass was a cavity with irregularly ulcerated walls, containing unhealthy 
pas; there was no trace of urethra, but the bladder opened directly into 
it. The pelvic lympathic glands on the right side were carcinomatous.' 

Other cases, besides the above, illustrate the fact that malignant dis- 
ease of the prostate may exist for some time without giving rise to any 
characteristic symptoms. This is more likely to occur when the medul- 

1 Trans, of Path. Society, vol. ii., p. 287. 
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lary matter is infiltrated through the substance of the glands as in the 
following example : — 

The patient, a man 60 years of age, had been under the care of Sir 
' Henry Thompson for frequent and difficult micturition, evidently arising 
from enlargea prostate gland. His symptoms were much relieved by 
medicine and the use of the prostatic catheter. He continued in this 
state for two years, suffering occasionally from retention of urine, but 
otherwise experiencing little pain or inconvenience. After a lapse of 
two years he was attacked by paraplegia, for which he was admitted into 
the Marylebone Infirmary, on Deceml^r 9th, 1853. At first he seemed to 
improve slightly, but early in February, 1854, the urine was passed with 
increased frequency, becione bloody, and contained much phosphatic 
deposit. He died on the 23rd of the same month, in a state of great 
emaciation. 

The prostate was found enlarged to the size of a small orange, being 
nearly equally increased in all directions. On dividing the right lobe, 
its structure was found softened, and of a pink color, &om congestion ; 
the fibres of the prostatic tissue were seen to be separated from each other 
by soft, almost creamy, matter infiltrated amongst them. The juice, 
when mixed with water and placed under the microscope, exhibited can- 
cer-elements. Cancerous matter was also found adherent to the dura 
mater of the cord, and in a lymphatic gland near the bladder. Beneath 
the mucous membrane of the neck of the bladder were five or six small 
masses, varying in size from a pea to a horse-bean, and firmly fixed to 
the muscular coat, but unconnected with each other or the prostate. 
These small tumors likewise contained cancerous matter.' 

The treatment of mali^ant disease of the prostate is, of course, 
merely palliative. The pam and irritability must be relieved by full 
doses of opium, while retention of urine is obviated by a cautious use of 
the catheter. 

Tubercular Disease of the Prostate. 

Tuberculous deposit occasionally takes place in the substance of the 
prostate gland, in the same manner and under the same circumstances, 
as in other tissues. It is never found in the prostate alone, other parts 
of the genito-urinary organs being always similarly affected. The kid- 
neys, testicles, and vesiculte seminales are the organs in which the disease 
usually co-exists, and in the majority of the cases on record the lungs are 
also reported to have been the eeat of tubercle. 

The tuberculous deposit appears to commence in the proper glandular 
tissue of the prostate, in the form of minute gray points. These increase 
in size and number, become confluent, and form masses as large as a pea 
or bean. Softening and disintegration subsequently take place, and one or 
more abscesses resmt. The whole of the gland may become excavated into 
an irregular cavity, bounded by the capsule and containing a mixture of 
tubercle and pus. Unless the contents be speedily evacuated by punc- 
ture from the perineum, there is great danger of the abscess burstmg into 
the urethra or rectum; and even under ravorable circumstances, it not 
uncommonly happens that this communication takes place from the en- 
croachment of the tuberculous masses upon the parts bounding the puru- 
lent collection and their subsequent softening. Under such circum- 
stances the verumontanum and seminal ducts are destroyed. 

' Trans, of Path. Soc., voL v., p. 205. 
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The deposit, however, sometimes passes through other changes. After 
becoming caseous, it may undergo calcification.' In the vesiculse semi- 
nales the tuberculous matter is deposited in a continuous layer, which 
produces ulceration of the mucous membrane. Shreds of ulcerated tis- 
sue, infiltrated with tuberculous matter and floating in pus, are often 
found within their convoluted tubes. The disorganization may extend 
through their coats, and cause perforation of the bladder, when the con- 
tents of this latter organ will escape into the cavity of the abdomen, and 
may cause death by peritonitis. 

It has been already remarked that tuberculous deposit in the kidneys 
is frequently present in these cases. Small masses in the cortical sub- 
stance, gradually increasing in size, become confluent and softened, as in 
the prostate, and an irregular cavity is formed containing a mixture of 
pus and tubercle. If the patient live long enough this abscess may burst 
internally; but it is generally combined with extensive disorganization of 
other important organs. 

The symptoms of tubercular disease of the prostate are extremely 
obscure, and a diagnosis can be formed only from the general condition 
of the patient. So long as the tubercular matter is small in quantity 
and concrete, the patient experiences no inconvenience; the change gives 
rise to no symptoms, and therefore cannot be detected. The earliest 
signs are those of chronic enlargement of the gland, which proceeds 
gradually and with little or no pain. When the enlargement has pro- 
ceeded to such a degree as to excite any irritabilitj[ of the bladder, or op- 
pose anv impediment to the free discharge of the urine, it may bo detected 
by the finger introduced into the anus; but then will arise the question. 
What is the nature of the tumor or enlargement with which we have to 
deal? This cannot be determined with certainty at an early stage; but 
there will be strong reason to suspect its tuberculous origin, when the 
tumor has been of slow formation, and unattended with pain; and when 
the patient presents signs of the deposition of tubercles in other parts of 
the Dody. The occasional haematuria, and the presence of pus in the 
urine may give rise to the suspicion of calculus, the absence of which, 
however, will be demonstrated by sounding. 

The treatment, in cases of this kind, must be mainly directed to that 
state of the constitution in which the tubercular deposit takes place. 
Local remedies will be of little or no avail. When abcess forms, it must 
be treated in the ordinary manner. 

> Picard, loo. cit, p. d09. 
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CHAPTER XXXIL 

PROSTATIC CONCBETIOKB AIJTD CALCULI. 

The calcali so often found in the prostate gland, although not j)ro- 
perly ranked with urinary calculi, must not be passed without notice. 
These calculi are composed of phosphate, with a little carbonate, of lime 
and animal matter. They are found in the ceils of the prostate, are 
usually small, and often rounded and numerous, but become irregular as 
they increase in size. Larger calculi, sometimes of considerable bulk, 
are occasionally found in abscesses and cysts in the prostate; these are 
smooth and sometimes highly polished, resembling porcelain in appear- 
ance. They are sometimes laminated with radiating striss, and some- 
times compact. Occasionally they consist of the neutral phosphate, but 
far more fi^uently of the bone phosphate. These calculi maj be 
analyzed by aissolymg them in hydrochloric acid, and adding liquid 
ammonia, until all the phosphate of lime is precipitated, filtermg and 
precipitating the remainder of the lime, which existed as carbonate, by 
oxalate of ammonia. 

The distinct calculi of the prostate gland are to be distinguished from 
the minutei; concretions which form in its follicles. The first have been 
long known, and have been described by many pathologists. The latter 
have been more recently brought under the notice of pathologists, and 
their microscopic appearances havo been described by Dr. H. Jones, Mr. 
Quekett, and oir H. Thompson. These concretions occur in minute 
follicles of the gland, and the average diameter of the follicles does not, 
as it appears, exceed the hundredth part of an inch. The color of these 
minute bodies is deep yellow or red; sometimes, however, they are pale 
and colorless. Being so very minute, they are hardly distinguishable 
from the texture in which they are deposited. Dr. Handheld Jones 
thus describes their mode of formation: ^* They arise in a large oval vesi- 
cle of a single wall of homogeneous membrane. This is occupied by a 
colorless, finely mottled substance, in the centre of which a nuclear 
corpuscle sometimes occurs. Their mean diameter is about jiAnr^h ^^ ^^ 
incn. In those of larger size the envelope is still seen, but the contained 
amorphous matter is beginning to be arranged in layers concentric to the 
envelope. In the further stage the vesicle measures r^th of an inch or 
more, showing concentric layers which are more developed on one side 
than on another, like so many repetitions of the original envelope, the 
intervals between the layers being occupied hj a finely mottled deep yellow 
or red substance. There is a central cavitv corresponding with the 
external contour in its form, which is triangular with rounded angles, or 
quadrilateral. From this normal appearance these bodies present numer- 
ous variations in form and internal arrangement, and appear to occupy 
an intermediate position between or^nic ^owths and inorganic concre- 
tions; they are related to the former oy their vesicular oridn and by their 
growth, wnich appears to take place chiefly by the dilatation of the 
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Tesicle and snccessiye deposits in its interior; to the latter by their shape, 
their tendency to become infiltrated with earthy matter, and to pass into 
the condition of a dead amorphons mass of a deep yellow, red, or even 
almost black. The chemical composition varies probably with their 
different stages of development, at ni*st consisting of little else bat ani- 
mal matter, then acqnirinfi^ especially when in a state of defeneration, 
calcareous salts, stated by Dr. rrout to be phosphate with a little cai-bo- 
nate of lime. The coloring matter is unaffected by ether, liquor potassae, 
and muriatic acid." ' 

According to Mr. Quekett, these concretions are met with so fre- 
quently that they might seem to be a part of the constituents of the 
g;land or its secretion. From his account it appears that the concre- 
tions commence by a deposit of earthy matter m the secreting cells of 
the ^land; that they increase in size either by aggregation or by deposi- 
tion m the form of* concentric layers, and thus in the former case that 
they take the moulds of the follicles, and in the latter that they exhibit 
on section the usual appearance of an uric acid calculus. Mr. Quekett 
says that the parietes oi the adjacent cells in which a deposition has 
taken place are in contact and may be destroyed, so that on the addition 
of dilute muriatic acid, by which the earthy matter is dissolved, a many- 
celled cavity is left Owmff to the peculiar mode in which the calculi 
mould themselves to the follicles, they not unfrequently present on the 
external surface an appearance resembling that of mulberry calculus. 
Mr. John Adams, in his able work on the ' Prostate Gland,' remarks, 
that the opinion of Prout, as to the deposition of earthy salts being the 
result of a deranged action in the mucous membrane is thus fully borne 
out. '^I have examined," he says, ^Hhese concretions, with Mr. Que- 
kett, in a prostate removed from a youn^ man who had died of phthisis; 
they were exceedingly numerous, especially in the middle lobe. The 
middle lobe was much larger than eitner lateral lobe." 

Sir Henry Thompson,'^ who has minutely investigated the subject of 
the formation of these concretions, points out that yellow granules simi- 
lar to those occurring in the prostate are constantly to be found in the 
fluid of the vesiculsB seminales, and he is inclined to believe that they are 
the natural product of ^land-secretion. Yirchow thinks that the organic 
matter of these concretions is derived from a peculiar insoluble protein 
substance mixed with the semen. Their origin would therefore appear 
to be somewhat uncertain, but they doubtless form the starting-points of 
prostatic calculi. The irritation they cause leads to the secretion of 
earthy matter, consisting of phosphate and carbonate of lime, which be- 
comes deposited upon the nucleus of organic matter and forms a minute 
calculus. This increases in size by farther deposition of phosphate of 
lime. 

The calculi thus formed are usually round and firm, somewhat trans- 
parent, having a pearly aspect, so as in some measure to resemble grains 
of pearl barley. They have a brown coating which they seem to derive 
from the secretion ot the gland. They gradually increase in size, and, 
coming into contact with each other in the adjacent follicles, become 
facetted or articulated ; their smoothness is so ^eat that they put on the 
appearance of porcelain. In the progress of their development they cause 
absorption of the gland, so that it, or a part of it, may become reduced 

1 Medical Gazette, August 2eth, 1847. 
* Diseases of the Prostate, p. 818. 
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to a sac, often composed of many cells, containing 60 or 60 calcnli. 
When the prostate gland has passea into this state, it is felt through the 
rectam as if it were a bag full of marbles. At other times, a single cavity 
is found in one lobe, containing one large calculus. The smaller stones 
often escape through dilated ducts into the urethra, and may be extracted 
by the urethral forceps. The section of these calculi generally shows a 
radiated or laminatea structure ; in other cases the structure is compact 

The analysis of these concretions shows the presence of phosphoric 
acid and lime. Their chemical composition, according to Dr. Wollaston, 
is phosphate of lime 84.5, carbonate of lime 0.5, animal matter 15.0. 
Mr. Aoams, in the work just quoted, regards the combination of the 
lime and phosphoric acid in such calculi as reducible to two salts, namely, 
the neutral phosphate and the basic phosphate of lime. Those composed 
of the neutral pnosphate are somewhat fusible before the blow-pipe, and 
generally exhibit a crystalline structure ; on the central^, those com- 
posed 01 the basic phosphate are altogether infusible before the blow- 
pipe. It should be remembered, however, that if the calculus under 
examination has passed into the bladder or urinary passages, it may have 
acquired a new coating on its surface. And thus when calculi formed in 
the prostate have passed into the bladder, that which was composed of 
basic phosphate of lime, and therefore whoU v infusible, may have become 
fusible by a coating of triple phosphate. It appears also that when ex- 
posed in the prostatic portion of the urethra, such calculi often become 
coated with uric acid. 

It is sometimes observed that the urine becomes milky from the great 
abundance of phosphates secreted in the prostate, and finally mingled 
with the urine. This milkiness is to be distin^ished from that which 
might arise from a deposition of phosphates from the urine, and the 
diagnosis will be assisted by noticing the symptoms of irritation of the 
prostate gland and neck of the blinder, which cannot but accompany 
such a state of the prostatic secretion. 

Calculi derived from a different source may be found in the prostate 
gland. Thus a small urinary calculus, or a fragpoient produced by lithot- 
rity may, after escape from tne bladder, become impacted in the prostatic 
urethra and remain lodged in the gland, or a vesical calculus may send a 
prolongation along the urethra into the gland just as a prostatic calculus 
proper lias been known to extend backwards into the bladder. 

The sjinptoms produced by calculi in the prostate gland will depend 
on their size, number and situation. The prostate itself may be hyper- 
trophied; if the calculi have attained any size, the tissue of the organ is 
absorbed, and it is converted into a number of sacs, in which the foreign 
bodies are lodged. 

Very minute prostatic calculi give rise to no symptoms, and their 
presence is not suspected during life. When larger and projecting into 
the cavity of the urethra, they are generally attended with more or less 
irritation about the neck of the bladder. The patient complains of a 
sense of uneasiness in this region, and has frequent desire to void his 
urine, or some difficulty in passing the urine is often experienced. The 
pain and uneasiness are occasionaUy increased by violent exercise, as Mr. 
Wilson observes, but the same effect would result from stone in the blad- 
der. In some cases, these calculi excite acute inflammation of the gland, 
followed by abscess. 

The general symptoms are seldom of a nature to determine, with any 
degree of certainty, the presence of calculi in the prostate; recourse must 
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be had to examination^ but even this is not always satisfaefcory. Unless 
the forei^ bodies project into the urethra, or can be felt through the 
rectum, instrumental examination can be of litfcle avail. In the former 
case, when a sound is introduced, the peculiar grating feel of the metallic 
instrument cannot be mistaken, but even here the calculus maybe pushed 
into the cayity of the prostate, or into the bladder, during the first exami- 
nation, and tnus escape subsequent examination. If a wax bougie of 
large size be used, it surface may nerhaps be more or less indented by 
passing over the concretion, if the latter projects into the urethra. When 
numerous or large concretions have caused absorption of the tissue of the 
gland, they can often be detected by the finger introduced into the rec- 
tum. 

The treatment is to be regulated according to the circumstances of 
each individual case. Unless the calculi produce some irritation, they 
should not be meddled with. Should the symptoms be so urgent as to 
render an operation expedient, an attempt must be made to extract them 
by means oi Weiss's forceps. This has often been done with success. 
When the calculi are too large to admit of being extracted whole, the 
urethral litholabe may be tried. M. Giviale has succeeded in detaching 
and crushing the calculi with this instrument in three cases. It has 
been recommended to push back the stone into the bladder; this proceed- 
ing would render an operation necessary at some subsequent period, and, 
considering the ease with which a stone may be crushed, it is the best 
course which can be adopted. 

When the calculi are so impacted as to elude the grasp of the forceps, 
while the patient's sufferings render an operation necessary, there is no 
recourse left but to cut down on the forei^ body in the median line of 
the perineum, and remove it. However, if the calculus formed a con- 
siderable projection into the rectum, it may be questioned whether the 
recto-prostatio operation would not be preferable. 



INDEX. 



Abnormities of the bladder, 81 
Abeceas between coats of bladder, 05, 97 

of prostrate, 857 
Absorption by mucus membrane of 

bladder, 10 
Accidents of lithotomy, 8U 
of lithotrity, 278 
Acid injections for clux>nic cystitis and 
phosphatio deposits, 91, 284, 858 
nitro-hydrochloric, for oxaluria, 

852 
uric, amount of, excreted, 221 
calculus, 208 

deposit of, prevention, 848 
oriffin of, d21 
Acidity of urme as a cause of stone, 222 
Adams, Mr., on prostatic calculi, 879 
on scirrhus of the pros- 
tate, 872 
After-treatment in cases of lithotomy, 

819 
in cases of lithotrity, 
275 
Age, as affecting frequency of calculus, 

lithotomy, 808 
lithotri^, 289 

Alkaline remedies for unc acid deposit, 

a50 
, irritable bladder pro- 

duced by, 160 

Alkalinity of urine from ammoniacal 
decomposition, 86 

Allarton*s operation for stone, 821 

Alternating calculi, 216 

Ammonia, urate of, calculus, 206 

Ammoniaco-magnesian phosphate cal- 
culus, '211 

Amorphous urates, composition of, 206 

Analysis of calculi, method of, 201 

Anatomy of bladder, 1 

Animal food as affecting composition 
of calculus, 284 

Animals, urinary calculi in, 242 

Arrest of development of bladder, 88 

Ash, Dr., on bilobular bladder, 105 

Atony of bladder, 165 

Atrophy of bladder, 82 

Auscultation for detecting calculus, 262 

Banks, Mr., on urethral fever, 25 
Barnes, Mr., elastic bottie of, for vesi- 
cal fistula, 144 



Bartels, Dr., on wounds of the bladder, 

54 
Beatty, Dr., case by, of eversion of 

bladder, 48 
Beaumont, Mr., needle of, for vesical 

fistula, 148 
Beketow, Dr., on prevalence of calculus 

in Russia, 288 
Belladonna for nocturnal enuresis, 175 
Bennett, Dr. Risdon, case by, of cj^ine 

calculi, 216 
Bilateral operation, 820 
Billroth, Prof., case by, of myoma of 

bladder, successfully 
removed, 118 
on irritable bladder, 
its possible cause in 
some cases, 158, 174 
^ on jprostatio hypertro- 
phy, 860 
on vesical catarrh as 
a symptom of kidney 
disease 84 
Bladder, diseases and disorders of: 
abnormities of, 81 
absence of, 82 
fissures of, 41 
imperforate, 82 
multiple, 82 
extroversion, 82 
cases, 85, 86 
causes of, 88 
complications, 85 
treatment, 87-40 
pervious urachus, 40 
atonjr (see Paralysis) 
eversion of, 42 
flstulsB of, 188 

recto-vesical, 154 
vesico-vaginal, 189 
appearances, 141 
causes, 189 
classification of, 189 
diasnoeis and symptoms, 

prognosis, 148 

treatment, 148 
after-treatment, 148 
caustics, 144 
cautery, 144 

Dr. Bouqu6's method, 145 
Dujpuytren's method, 146 
LaUemand's method, 146 



884 



INDEX. 
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Hydatids in bladder, 265 
Hymen, imperforate, causing retention 

of urine, 188 
Hypertrophy of bladder, 99 

of prostate, 860 
Hysteria, a cause of irritable bladder, 
162 
retention of urine in, 182 

Incontinence of urine, 178 

after dilatation of the ure- 
thra for extraction of 
stone, 178, 824 
in children, 174 
in females, 178 
from paralysis of bladder, 
178 
Indigo, renal calculus containing, 220 
Infarctions of uric acid in kidneys of 

infants, 228 
Infection, purulent, of the blood after 

lithotomy, 819 
after lithotrity, 288 
Infiltration of urine after lithotomy, 
816 
after wounds of bladder, 58, 59 
Inflammation of bladder, diagnosis of, 
from irritability, 84 
acute of the mucous membrane,' 69 
after lithotomy, 818 
after lithotrity, 280 
causes of, 69 
diagnosis of, 78 
morbid appearances, 78 



Infla mm atJop, acute, of the mucons 
membrane of bladder, symptoms of, 
70 

treatment of 78 
chronic, of mucous membrane of 
bladder, 85 
after Uthotrily, 280, 287 
causes of, 85 
influence of, on results of 

lithotrity, 288 
morbid appearances, 88 
symptoms of, 85 
treatment of, 89 
of peritoneal coat of bladder, 107 
after lithotomy, 107, 818 
morbid appearances, 107 
symptoms of, 107 
treatment of, 107 
of walls of bladder, 95 
causes of, 95 
morbid appearances, 97 
symptoms of, 95 
termination in abcess, 97 
treatment of, 98 
acute, of prostate, causes, of, 856 
formation of abscess, 857 
symptoms of, 856 
treatment of, 858 
chronic, of prostate, causes of, 858 
symptoms, 858 
treatment, 859 
of cellular tissue of pelvis after in- 
juries to the bladder, 59 
of cellular tissue of pelvis after 

lithotomy 816, 817 
of peritoneum from injury to blad- 
der, 58, 69 

after lithotomy, 107, 818 [819 
of prostatic veins, after lithotomy, 
Injections for vesical catarrh, 91. 870 
in cases of phosphatic cal- 
culi, 844 [171 
in cases of vesical paralysis. 
Iron, iodide of, for nocturnal enuresis, 

174, 176 
Irritability of the bladder, 158 

causes of, 158 
treatment of, 163 

Johnson, Dr. Qeorge, on milk for cys- 

tis, 80, 98 
Jolyet and Ailing on absorption by 

mucous membrane of bladder, 10 
Jones, Dr. Bence, on acidity of the 

urine, 222 
Jones, Dr. C. H., case by, of cystine 
calculus, 216 
on prostatic concretions, 878 

Kidney, disease of, as affecting litho* 
tomy, 819 
disease of, as affecting litho- 
trity, 289 
state of, in chronic cystitis, 87 
Klien, Dr., on calculus in Russia, 197, 
233,288. 
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Knife for section of prostate, 805 
KHas, Prof., on absorption by vesical 

mucous membrane, 13 
on sphincter of bladder, 

14 

Laceration of the bladder, 57 
Lallemand on treatment of vesico-vagi- 

nai fistula by caustics, 146 
Lankester, Dr., case by, of cancer of 

bladder, 129 
Lateral operation, the, 808 (see Litho- 
tomy). 
Lawrence, Mr., case b^, of atony of 
bladder mistaken for mcontinence of 
urine, 167 
Lebert on strychnia as a remedy for 

parcdysis of the bladder, 172 
Lime, carbonate of, calculus (see Cal- 
culus), 
oxalate of, calculus (see Calcu- 
lus), 
phosphate of, calculus (see Cal- 
culus), 
water cnarged with, influence in 
causation of calculus, 235, 242 
Liston on hsamorrhage after lithotomy, 

815 
Lithates, ajnorphous, composition of, 

207 
Lithio acid (see Uric acid). 
Litholapaxy, or rapid lithotritr, 202 
advantages of, 297 
instruments employed in, 

292 
method of operating, 296 
obstacles to, and how to 

overcome them, 2Sl6 
results of, 297 
Lithotomy, 299 

Allarton's method, 821 
bilateral operation, 820 
the high operation, 299 
objections against 299 
preference for, by some (Ger- 
man surgeons, 800 
the lateral operation, 808 
accidents of, 814 
after-treatment, 819 
instruments required for, 808 
obstacles to, 808 

precautions necessaiy in oper- 
ating on children, 807 
the straight staff, use of, 807 
the recto-vesical operation, 802 
Lithotomy, and lithotnty in the female, 

828 
Lithotrites, different kinds of, 269 
Dr. Bigelow's, 295 
measuring stone by means of, 251 
mode of introducing, 271 
mode of seizing and crushing stone, 
272 
Lithotritv, 267 

accidents of the operation, 278 
bladder, state of, as affecting, 287 



Lithotritv, density and position of cal- 
culus, 286 
employment of chloroform, 268 
finoing and seizing the stone, 272 
fragments impacted in urethra, 281 
heemorrhage after, 279 
in children, 289 
indications and contra-indications, 

285 
instruments employed, 269 
introduction of mstruments, 271 
kidney, disease of, as affecting, 289 
obstacles to the operation, 277 
preparatory treatment, 267 
prostate, state of, as affecting, 287 
relapses after, 290 
removal of the fragments, question 

as to, 288 
size of calculus, as affecting, 278 
urinary organs, condition of, as af- 
fecting, 277, 288 
washing out bladder, question as to, 
275 
Llo^d, Mr., operation by, for extrover- 
sion of bladder, 37 
Loebisch, method of analyzing calculi, 

201 
Lowe, Dr., case by, of eversion of blad- 
der, 43, 44 

Majendie, M., on food as a cause of cal- 
culus, 235 
Malignant tumors of bladder, 128 
of prostate, 872 

illustrative cases, 874 
Marcet, Dr., on xanthine calculus, 207 
Martineau on dividing prostate in li- 
thotomy, 817 
Mason, Ur, E., case by, of rupture of 

bladder successfully treated, 67 
Maury, Dr., operation by, for extro- 
version of bladder, 89 
Meckel on the origin and metamorpho- 
ses of calculi, 2^, 228 
Medullary cancer of bladder, 131 
Mercier, Dr., on absorption bv mucous 

membrane of bladder, 
11, 12 
on anatomy of neck of 
bladder, 5, 7 
Method of analyzing calculi, 201 
Microscope, use ofj for detection of 
blood in the urine, 184 
of pus in the urine. 72 
for detection of villous and malig- 
nant disease of bladder, 129 
Moore, Dr., case by, of urostealith cal- 
culus, 219 
Moore, Mr., case by, of malignant tu- 
mor of prostate, 874 
Mortality after lithotomy, statistics of, 
832 835 
after hthotrity, 880, 885 
Mucous membrane of bladder, absorp- 
tion by, 10 
structure of, 10 
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Mucus in urine, 72, 86 

Mulberry calculus, 208 

Murchison, Dr., case by, of enormous 

cyst of the bladder, 104 
Murexide test for uric acid, 201 
Murphy, Dr., case by, of eversion of the 

bladder, 42 
Muscular coat of bladder, anatomy of, 
9 
hypertropy of, 99 

Neck of bladder, anatomy of, 5, 8 
Niemeyer on alkaline fermentation of 
the urine, 69, 86 
on oxaluria as a cause of irri- 
table bladder, 161 
on tannin as a remedy for 
chronic cystitis, 90 
Nitrate of silver, apphcation of, to neck 
of bladder, 92 
as an injection for chronic cystitis, 
92 
Nitric acid, injections of, for chronic 
cystitis and phosphatic deposits, 91, 
844,846 
Nitrogenized food a source of uric acid, 

222 
Norfolk, prevalence of calculus in, 234, 

235, 237 
Nucleus of calculi, chemical composi- 
tion of the, 196 
Number of calculi, 195 

Old age, paralysis of bladder in, 168 

state of prostate in, 364 
Orchitis after lithotrity, 283 
Ord, Dr. W, M., on calculus containing 
indigo, 220 
on forms of uric acid, 227 
on spontaneous fracture of a calcu- 
lus, 248 
O'Shaughnessy, Sir W. B. , on solution 

of calculi by electricity, 846 
Oxalate of lime (see Calciilus). 

Paget, Mr., calculus removed by, from 
umbilicus, in case of pervious 
urachus, 40 
median operation performed by, 
but no stone found, 259 
Paget, Sir J., on tuberculosis of the 
bladder, 122 
on tumors of the prostate gland, 

860 
on urinary stammering, 100 
Paralysis of bladder, 165 
causes of, 166 
in old persons, 168 
in women, 168 

lithotrity in cases of, 288, 288 
morbid appearances in 169 
state of urme in, 166 
symptoms of, 168 
treatment of, 170 
Parasite in the bladder causing hsema- 
turia,189 



Pareira brava for irritable bladder, 161 

for chronio cystitis, 89 
Peritoneal coat of bladder, inflazmna- 
tion of, 107 
symptoms, 107 
treatment. 109 
Peritonitis after lithotomy, 107, 318 
from wounds of bladder, 53, 59 
Petit, M., on solution of calculi, 341 
Phlebitis after lithotomy, 819 
Phosphatic deposits, cause of, 87, 367 

treatment of, 91, 844, 846 
Piles, paralysis of bladder after opera- 
tion for, 166 
Pitha, Von, on passing bougie for 

atony of bladder, 171 
Plug for haemorrhage after lithotomv, 

815 
Podrazki, Prof., on irregular contrac- 
tion of bladder, causing a difVI- 
culty in finding stone, 256 
on supra- pubic operation, 801 
Poland, Mr., on the use of the straight 

staff in lithototomy, 307 
Pollock, Mr., case by, of cancer of blad- 
der, 132 
Polypus of bladder, cases by Messrs. 

Crosse and Savory, 111, 113 
Pregnancy, calculus in the bladder dur- 
ing, 328 
retention of urine durine, 183 
Preparatory treatment in lithotomy, 
303 
in lithotrity, 267 
Prepuce, contracted, in children, a 

cause of irritable bladder, 160 
Preventive treatment of calculus, 347 
Prostate gland, abscess of, 857 
acute inflammation of, 356 
causes of, 866 
symptoms of, 856 
treatment of, 858 
anatomy of, 15 
calculi in, 379 

character and composition of, 

880 
symptoms of, 380 
treatment, 381 
calculus as a complication of en- 

lar^ment of, 864 
chronic enlargement of, 860 
age at which it occurs, 365 
changes in form and size, 361 
complications, 364 
diagnosis, 867 

effects of, on bladdder and ure- 
thra, 861, 864, 867 
enlargement of middle lobe, 

862 
operation for relief in advanced 

cases, 871 
retention of urine in cases of, 

178, 871 
symptoms, 365 
treatment, 868 
use of catheter, 860 
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Prostate gland, concretions in, 878 
encephaloid cancer of, 873 
enlargement of, an obstacle to lith- 
otomy, 809 
enlargement of, effect in diagnosis 

of stone, 256 
fibrous tumors of, 360 
measurements of, 16 
method of examining, 26 
scirrhus of, 872 

section of, during lateral operation, 
806 
Gheselden on, 816 
Martineau's method, 817 
risk in complete division of, 
817 
state of, as affecting lithotrity, 277, 

287 
structure of, 16 
tubercular disease of, 876 
tumors of, 860, 872 
Prout, Dr., on irritable bladder as a 
symptom of kidney disease, 
83 
on parenchymatous cystitis, 05 
Pus in urine, characters of, 72 

question as to origin in cases of 
calculus, 289, 819 
Pycemia after lithotomy, 819 
after lithotritjr, 288 
Pyelitis caused by cystitis, 87 

lithotomy where suspected to 

exist, 819 
lithotrity where suspected, 289 

Quekett, Mr., on prostatic concretions, 
879 

Recto-vesical operation for stone, 802 
Rectum, examination through, for cal- 
culus, 257 
Recurrence of calculus after lithotrity, 

290 
Rees, Dr. Owen, on transformation of 

uric acid, 196, 229 
Retention of urine, 177 
after lithotomy, 820 
lithotrity, 280 
from atony of bladder, 177 

enlargement of prostate, 178 
inflammation of prostate, 178 
paralysis of bladder, 166 
stricture of urethra, 178 
puncture of bladder for, 179 
above the pubes, 179 
by capillary trocar and aspira- 
tor, 181 
perineal section, 180 
through the rectum, 179 
through the pubio symphysis, 
181 
Voillemier*8 operation, 181 
of urine, treatment of, 178 
in the female, 182 
Rhenish wines, influence of, in prevent- 
ing calculus, 286 



Roberts, Dr., on ammoniacal decompo- 
sition of itrine, 87 

carbonate of lime calculus, 214 

citrate of potash for solution 
of uric acid, 284 

composition of mixed urates, 
207 

cystine calculus, 217 

detection of blood in urine, 
184 

hsBmaturia from presence of 
parasites* in the bladder, 189 

ha^ water as a cause of calcu- 
lus, :s^85 

preventive treatment of calcu-* 
lus, 850 

solvent treatment of calculus, 
843 

suppression of urine after cath- 
cterism, 25, 279 
Rokitansky on prostatic hypertrophy. 
Rupture of bladder, 57 [862 

treatment of, 65 
Rutenberg, endoscope for female blad- 
der, 26 

Sacculated bladder, 101 

Sailors; alleged rarity of calculus 

among, 240 
Scharling, Prof., on animal matter in 

calculi, 199 
Scirrhus of the bladder, 128 

of the prostate, 872 ^ 
Scoop, use of the, in lithotomy, 812 
Scudamore, Sir C, on gout as a cause 

of irritable bladder, 161 
Senfleben, case by, of sarcoma of the 

bladder, 121 
Sex as regards frequency of calculous 

disease, 288, 823 
Silicious calculi (see Calculi) 
Simon, Mr., operation by, for extrover- 
sion of bladder, 37 
Simon, Prof. , on catheterism of the ure- 
ters, 29 
on dilatation of the female 
urethra by means of plugs, 
29 
oh method of examining blad- 
der in the female, 28 
on removal of calculi from 

female bladder, 825, 328 
on removal of tumors from 
female bladder, 187 
Sloane, Sir Hans, on discharge of hairs 

from bladder, 265 
Smith, Dr. Stephen, on laceration of 

the bladder, 68 
Smith, Mr. Thomas, on a case of tuber- 
culosis of the bladder, 122 
Sodium chloride, influence of, in pre- 
venting formation of uric acid, 179 
Solly, Mr., case by, of malignant dis- 
ease of the prostate, 874 
case by, of sacculated blad- 
der, 103 
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Solvent treatment of calculus, 840 
Sounding the bladder for calculus, 250 
occasional danger of, 251 
occasional failure in detecting 
stone, 252 
South, Mr., on fistula of bladder after 
lithotomy, 156 
on statistics of lithotomy at St. 
Thomas's Hospital, 833 
Southam, Mr., case dv, of a large cal- 
culus, removed by recto-vesical 
operation, 213 
case by, of spontaneous disruption 

of calculus, 248 
on acid injections as an aid to lith- 
otrity in cases of phosphatic cal- 
culus, 345 
Spasm of bladder, 162 
Species of urinary calculi, 203 [205 
Specific gravity of uric acid calculus, 
Spine, injuries of, a cause of paralysis 

of bladder, 165 
Spontaneous closure of vesioo-vaginal 

fistula, 143 
fracture of calculus, 248 
Staff, for lithotomy, 304 
the rectangular, 308 
the straight, 807 
Stafford, Mr., case bv, of malignant tu- 
mor of prostate, 374 
Statistics of lithotomy, 832 

general table, 832 
influence of age, 333 
influence of size of stone, 
334, 335 
of operations for stone at 

Guy's Hospital, 835 
at St. Bartholomew's Hospi- 
tal, 836 
at St. George's Hospital, 330 
at St. Peters Hospital, 337 
at St. Thomas's Hospital, 335 
of the apparatus major, 338 
the bilateral operation, 839 
tlie high operation, 339 
the lateral operation, 838 
the median operation, 339 
the recto-vesical operation, 
889 
800 operations j)erformed in 

India by Dr. Harris, 839 
Thompson, Sir H., by, 333 
of iithotrity, 830 
by M. Civiale, 880 
by Prof. Keith, 331 
by Sir B. Brodie, 331 
by Sir H. Thompson, 831 
by Sir W. Fer^^sson, 331 
results of operations for stone 
at four large London Hospi- 
tals and at St. Peter*s Hos- 
pital, 335, 337 
Statistics of wounds and injuries of 

bladder, 65 
Stephens, Mrs., remedy for dissolving 
stone, 340 



Stolz, Prof., operation for prolapsus 

vesicae, 51 
Stone in the bladder (see Calculus) 
Suppression of urine after catheterism, 

25 
Iithotrity, 
279 
Suture, treatment of vesical fistulsB by, 
the button, 150 [145 

the clamp, 149 
Syme, Mr., case by, of laceration of 
bladder, recovery, 62 

Tait, Mr. Lawson, operations by, for 

vesico-vaginal fistula, 152 
Taylor, Mr., on case of xanthine calcu- 
lus, 207 
Thompson, Dr., case by, of eversion of 

bladder, 43 
Thompson, Sir H., case bv, of epithe- 
lioma of bladder, 124 
case by, of fatal syncope after 

withdrawal of urine, 370 
case by, of malignant disease 

of prostate, 876 
case DV, of villous tumor of 

bladder, 115 
on absorption by mucous 

membrane of bladder, 10 
on prostatic concretions, 879 
on prostat. c hypertrophy, 865, 

871 
on use of endoscope, 26 
statistics, lithotomy and lith- 
otritv, 332, 333 
Thorp, Mr., case by, of rupture of blad- 
der successfully treated, 67 
Tubercle of bladder, 121 
of prostate, 376 
Tumors of bladder, 110 

of prostate, 860, 372 

Ulceration of the bladder, 74 
cases of, 81 

distinguished from irritable blad- 
der, 88 
Dr. Prout on, 83 
Prof. BiUroth on, 84 
tubercular, 121 
Ultzmann, Dr., on blood-corpuscles in 
urine, 184 
cystine calculus, question of 
hereditary predisposition, 
217 
fibrinuria. 127, 188 

Eowth of calculi, 248 
dney-infarctions as a cause 
of calculus, 224 
on predominance of uric acid 

as nucleus of calculi, 196 
on primary and secondary 

st6ne-formation, 226 
villous tumor of bladder, 
cases of recovery from, 116 
Umbilicus, calculus removed at, 4U 
fistulous opening at, 40 
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Urachus, pervious, 40 Pus). 

Urate of ammonia calculus (see Calcu- 
Urea, conversion of, into carbonate of 

ammonia, 69, 86 
Ure, Mr., on solution of calculi, 842 
Ureters, catheterism of the, 29 
Urethra, dilatation of, in the female for 
removal of calculi, foreign 
bodies and tumors, 27, 186, 
264,824 
impslction of fragments in, 

after lithotrity, 281 
incision into, in lateral litho- 
tomy in children, 807 
Urethral fever, 24 

Uric acid, a principal constituent of 
urinary calculi, 208 
calculus (see Calculus), 
composition of, 221 
predominance of, as nucleus 

of calculi, 196 
prevention of formation and 

deposit, 848 
solvent treatment of, 842 
sources of, 222 
Urinary concretions (see Calculus). 
Urine, olood in (see EEsematuria). 

changes in, in acute cystitis, 71 
in chronic cystitis, 
86 
color of, when containing blood, 

184 
detection of cancer-elements in, 

128 
detection of villous growths in, 

115, 116 
fibrine in, 188 
infiltration of, after lithotomy. 

816 
retention of (see Retention). 
Utero-vesical fistula, 142, 158 
Uterus, displacement of, causing re- 
tention of urine, 182 
Uytterhoeven, case by, of atrophy of the 
bladder, 82 

Vagina, prolapse of bladder into, 49 
Varix of the bladder, 189 
Vauquelin, on solution of calculus, 840 
Vegetable and animal food as tdStecting 
the composition of calculi, 284 [325 
Yelpeau, on lithotrity in the female. 



Vesico-vaginal fistula (see Bladder, fis- 
tula of). [841 
Vichy waters for solution of calculi, 
Virchow, Prof., on uric acid infarctions 

in kidneys of infants, 223 
Voillemier s operation for pimcture of 

bladder, 181 
Volkmann, Prof., case by, of myoma 

of the bladder, removed 
by operation, 119 
method (bimanual), of ex- 
amining the bladder, 19 

Walker, I>r., operation by, for case of 

rupture of bladder, 67 
Widfs of bladder, information of, 95 
Walter, Or , operation by, for case of 

rupture of bladder, 67 
Walton, Mr. Haynes, case by, of foreign 
body in bladder, 26t 
case by, of malignant disease 
of prostate, 875 
Warner, Mr., case by, of poljrpus of 

bladder, 113 
Warren, Dr., case by, of sacculated 

bladder, 104 
Water, influence of, in production of 

calculus, 285 
Wheeler, Mr., on absorption by mucous 

membrane of bladder, 1 1 
Wiblin, Mr., case by, of extroversion 

of the bladder, 86 
Wilks, Dr , case by, of tubercle of the 
bladder, 123 
cases by, of villous tumor of 
bladder, 115 
Willett Mr., case by, of rupture of 
bladder treated by abdominal section, 
67 
Winckel, Dr., on a case of fibro-myo- 
mata of the bladder, 1 18 
on tubercle of the bladder, 122 
on vesico-vaginal fistula, 189 
Wood, Mr, John, operation by, for ex- 
troversion of the bladder, 88, 88 
Wounds and injuries of the bladder, 53 

Xanthine calculus (see Calculi, species 
of). 

riemssen, Prof., on induced curzert for 
paralysis of the bladder, 171 
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